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INTRODUCTION 


The Heathkit Model SB-614 Station Monitor is a convenient 
instrument for use with an amateur radio station to 
continuously observe ‘’on-the-air’’ signals. It can be used on 
all bands and frequencies from the 80-meter through the 
6-meter amateur bands without additional tuning or 
modification. Ten watts of RF energy will provide a useful 
display, while a full 1000 watts of RF input can be adjusted 
for any display height with a  front-panel-controlled 
attenuator. 


The primary function of the Station Monitor is to display 
RF envelope (SSB), RF trapezoid (TRAP), or radioteletype 
{CROSS) transmitted signal patterns. It can also be used to 
monitor audio signals from other stations when used in 
conjunction with a receiver. The Monitor aids in proper 
alignment and tuning of a transmitter in AM, CW or SSB; its 
display will indicate nonlinearity, insufficient or excessive 
drive, poor carrier or sideband suppression, regeneration, 
parasitics, and CW key clicks. Approximately forty CRT 
display illustrations are shown and outlined in this Manual 
to illustrate transmitter problems. 


For limited test applications, the Station Monitor can also 
be used as a normal oscilloscope. In this function, audio 
signals from 10 Hz to 50 kHz can be displayed with good 
sync capability and high input sensitivity. Also featured is a 
10:1 vertical input switch attenuator which maintains a 
constant input impedance regardless of the switch position. 


HEATHEIT® 


All-solid-state circuits are used, except for the display tube, 
and the push-pull CRT drivers improve the display focus and 
linearity. The RF input to the CRT deflection plates is also 
push-pull, and a one-piece, full CRT shield minimizes stray 
magnetic field effects. Automatic clamp circuitry is included 
for trapezoid displays. Display mode — SSB, Trap, or Cross 
— is shown by status lamps on the front panel. 


The color and styling of the Station Monitor was designed to 
match that of the Heathkit line of amateur radio equipment. 
However, this unit can be used with similar amateur or 
commercial transmitters whose output levels and frequencies 
are within its specified limits. The Station Monitor can be 
wired to utilize either 110 to 130 VAC or 220 to 240 VAC, 
50 or 60 Hz. With two circuit boards, a preassembled cable 
harness, and a wide-open layout, this Station Monitor is 
both an easy kit to assemble and a useful addition to your 
“ham shack.”” 


Refer to the “Kit Builders Guide” for information about 
unpacking, parts identification, tools, wiring, soldering, and 
step-by-step assembly procedures. 
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PARTS LIST 


This ‘Parts List’ contains all of the parts used in the the front cover. For pricing information, refer to the 
assembly of your kit. Some parts may be packaged in separate ‘’Heath Parts Price List.”” 

envelopes with the part number of the contents printed on 
the outside. Except for the initial parts check, keep these 
parts in their envelopes until they are called for in the 
assembly steps. When more than one number is on a 
package, disregard all but the part number listed in the 


Each circuit part in this kit has its own component number 
(R2, C4, etc.). Use these numbers when you want to 
positively identify the same part in the various sections of 
the Manual. These numbers, which are especially useful if a 


i ae part has to be replaced, appear: 
Check each part against the following list. Make a check (./) 
in the space provided as you identify each part. — I|n the parts list, 
— At the beginning of each step where a component is 
To order a replacement part, always include the PART installed, 


In some illustrations, 
In the Schematic, 
In the sections at the rear of the Manual. 


NUMBER. Use the Parts Order Form furnished with the kit. 
if one is not available, see “Replacement Parts’ inside the 
rear cover of this Manual. Your Warranty is located inside 


OTY. DESCRIPTION PART CIRCUIT 
No. Component No. 
RESISTORS 


NOTE: A fourth color band of silver indicates 10% tolerance; 


a fourth band of gold indicates 5% tolerance. 


Dales 
1/2-Watt 
(aie 68 Q (blue-gray- 1-2 R158 
black) 
(a) 5 100 Q (brown-black- 1-3 R122, R131, 
brown) R132, R142, Vj 
R143 
(enor a 180 Q, 5% (brown-gray- 1-112 R126 
brown) 
(Gaye 1 220 92 (red-red-brown) 1-45 R205 
(ea. of 470 Q (yellow-violet- 1-16 R11, R117, 2 
brown) R123, R133, 
R134, R145 
R146 
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DESCRIPTION 


RESISTORS (Cont’d.) 


ee ee! 


OE a MG! 
tory 
(Jase 
((s.)a4 
(2) Fags 
(at cS 
(Sema? 
(2°) 
(Ss )zeat 
Gio par 
1-Watt 
(Opt 
(So ana 
Ve) 
C2) vat 
eo 


1000 2 (brown-black- 
red) 


4700 Q (yellow-violet- 
red) 

10 kQ (brown-black- 
orange) 

15 kQ (brown-green- 
orange) 

18 kQ (brown-gray- 
orange) 


PART 
No. 


1-9 


1-16 


1-20 


1-21 


1-69 


100 kQ, 5% (brown-black- 1-104 


yellow) 

1 MQ (brown-black- 
green) 

1.5 MQ (brown-green- 
green) 

3.3 MQ (orange-orange- 
green) 

5.6 MQ (green-blue- 
green) 

10 MQ (brown-black- 
blue) 


100 Q (brown-black- 
brown) 

18 kQ (brown-gray- 
orange) 

33 kQ (orange-orange- 
orange) 

47 kQ (yellow-violet- 
orange) 

470 kQ (yellow-violet- 
yellow) 

2.2 MQ (red-red- 
green) 


1-35 


1-36 


1-38 


1-86 


1-40 


1-17-1 


1-44-1 


1-27-1 


1-7-1 


1-32-1 


1-36-1 


CIRCUIT 
Component No. 


R103, R105, 
R112, R114, 
R115, R118, 
R124, R127, 
R129, R135, 
R136, R137 
R138, R141, 
R144, R147, 
R157 

R104, R106, 
R113, Ri21 
R207 


R153, R202 
R206 

R4, R116, 
R119 

R5, R18, R19, 
R107, R109 
R101, R125 
R204 

R102 


R111 


R156 
R203 

R13 

R2 

R16, R154 


R14 


Gg HEeatTHxirTe 


\ 


\ 
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OTY. DESCRIPTION PART 
No. 
Resistors (Cont’d.) 
Other Resistors 
(oh) 1 1500 G2, 2-watt 1-14-2 
{brown-green-red) 
Ca) 1 47 kQl, 2-watt 1-10-2 
(yellow-violet-orange) 
(> eee 1 900 k2, precision 2-51 
Coe 1 2000 (2K), 10-watt, 3-19-10 
wire-wound 
{ ) 4 10 kQ, 7-watt, 5-3-7 
film 
CAPACITORS 
Mica 
ag Na 30 pF 20-100 
(taal 39 pF 20-159 
(eee 100 pF 20-102 
en | 300 pF 20-115 
a) 001 (1000 pF) 20-122 
Disc 
ae 1 5 pF 21-78 
{-») 1 6.8 pF 21-61 
Yt fecaeia 10 pF 21-3 
(=)= 1 20 pF 21-5 
(alee 47 pF 21-32 
(or) 1 100 pF 21-75 
(=) 1 150 pF 21-11 
(Se), 2 270 pF 21-17 
(oi) ale i 470 pF 21-56 
(AE) 2 es .001 uF 21-163 
dy ee .0033 uF (3300 pF) 21-141 
(ee? .01 yF (small) 21-176 
(=) 1 .01 pF, 1.6 kV 21-42 
ae “te 2 pF 21-99 
Electrolytic 
egy, ews 10 uF vertical 25-115 
(\¥eas 50 uF vertical 25-116 
(8 250 uF vertical 25-160 
rete b 2 70 wF tubular 25-43 
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CIRCUIT wa 


Component No. 


R201 
R1 


R3 
R155 


R148, R149, 
R151, R152 


C106 

Ci 

C201, C202 

C203 

C204 | 


C5 
C13 

C6 

C7 

C8, C14 

cg 

Ctl 

C19, C21 
C104, C105, 
C113, C115, 
C117, C118, 
C207 

C125, C205, 
C208 

C116 

C101, C103 
C119 

C206 


C112, C114 
C107, C108, 
C126 
(E 
C124, C128 
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QTY. DESCRIPTION PART CIRCUIT 
No. Component No. 


Capacitors (Cont’d.) 


or 1600V) C123 
.1 wF Mylar*™ 20-17 C17,C102,C10S 


3 a 
2 1 uF 600 V, Mylar 27-112 C12,C18 j 
1 1 WF tantalum 25-197 C16 aT 2 
2 10 wF tantalum 25-220 C15,C111 
1 .56 pF phenolic 28-3 C2 
(green-blue-gray) 


Other Capacitors a 
(=) 3 .1 wF tubular, (1.6 KV 23-62 GPA Ko pe. 


ee ee a 
eee eae 


(=) Ft 1 pF phenolic 28-2 C3 
(brown-black-white) 


fe.) At 2.2 pF phenolic 28-1 C4 PS 
(red-red-white) of 


CONTROLS-SWITCHES 

()....2 500 2 control 10-381 R128, R139 

pi 150 kQ control 10-282 R21 

(FO 250 kQ control with 19-149 R17, SW5 
switch 

(=e) “Rl 1 MQ control 10-224 R15 

(-) 2 Dual 1000 Q (1K), 12-139 R6, R7, 
5000 2 (5K) control R8, RG 


*Registered Trademark, DuPont Corp. 


Page 9 


QTY. DESCRIPTICN PART CIRCUIT 
No. Component No. 


Controls - Switches (Cont’d.) 


(=) Ht Slide switch 60-4 SW3 

( -) et 12-lug rotary switch 63-1214 SWw2 

( °) Sei Rotary switch with 63-1215 Ri2, SW4 
10 kQ control 

( ) et 1i-lug rotary switch 63-1223 SW 


(without detent) 


COIL-CHOKES-TRANSFORMER 


ca aL Toroid coil 40-1736 L201 
(a2) eae 8.48 WH choke 45-6 RFC2, RFC3 
pe 2 500 wH choke 45-30 RFC1, RFC4 
(an) eat Power transformer 54-182 an 
| NOTE: HEATH PART 
NUMBERS ARE STAMPED 
ON MOST DIODES. 
DIODES 
(oo) eee 4: 1N191 (brown-white- 56-26 D201, D202, 
brown) D203, D204 
CH 1 BZ1110A zener 56-48 Z2D101 
(4) 1 VR-10A zener : 56-67 ZD103 
ie) 1 ZV R-68 zener 56-68 ZD102 
ih. a 1N2071 57-27 D109, D111, 
D112, D113 
(ele <2 DO-7 57-52 D105, D106 
(aj 3 1N4002 57-65 D1, D107, D108 
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iY? DESCRIPTION 


TRANSISTORS 


NOTE: Transistors are marked for identification in one of the following four ways: 


1. Part number. 

2. Type number. 

3. Part number and type number. 

4. 
(oat 4 2N5232A 
(+) del 2N3416 
(-) 4 X29A829 
(..) 4 MPF105 
(=-) it 2N5458 
(4) 71 MPSA42 
(2) 57 MPSA20 
( ) 4 MPSU10 


METAL PARTS 


Cabinet top 

Cabinet bottom 
Chassis 

Front panel 

Rear panel 

Upper window bracket 
Light bracket 

Lower window bracket 
Center bracket 

Side bracket 
“Heathkit” nameplate 
Trim plate 

Side panel 

Access panel 

CRT shield 

RF shield 

CRT clamp 

Heat sink 

Lamp hoider 

7-7/8" shaft 


eee een eae ee eee ea eee es ia ise aea sees 


a ee rc ne ee et 
ab week Eb IND ek eek) eed IND IND ced) cok recheck seek Dee ek Mek as ek ed 


PART CIRCUIT 


No. Component No. 


Part number with a type number other than the one listed. 


417-91 Q103, 0105, 
Q117, Q119 

417-94 Q122 

417-201 Q109, Q111, 
Q112, Q113 

417-169 Q101, Q102, 
Q115, Q116 

417-291 Q201 

417-294 Q114 

417-801 D101, D102, 
D103, D104, 
ZD201, Q107, 
Q108 

417-834 0104, 0106, 
Q118, Q121 

90-1103-2 

90-1127-2 

200-1204 

203-1629-1 

203-1630-1 

204-1937 

204-1978 

204-1986 

204-2008 

204-2017 

205-1448-4 

205-1576 

205-1579 

205-1580 

206-304 

206-1132 

207-1 

215-85 

266-824 

453-102 


Ral foe } 
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205-1580 


203-41630-1 205-1576 


206-1132 
C 
ie | e> ’ 
: 200-1204 ee 


204-1937 
eee ee 
204-1986 
Cc 
03-1629-1 


Cc 


204-1448-4 


90-1127-2 
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(ORIN, DESCRIPTION PART CIRCUIT 
No. Component No. 


PLASTIC PARTS 


(=) 1 Cushion strip 73-5 = 
(1 3/8’ grommet 73-43 | 
(~~ 1 3/4” grommet 73-44 

(=) 4 Foam gasket 73-64 

(--). 1 Strain relief 75-71 7 
(=) Bezel 210-72 Sa) 
(-) 2 Foot spacer 255-59 vat 
(~) 4 Foot 261-9 

(79) Graticule 414-34-1 | -j}—_——————@“~- 
(<4 Red window 446-637-1 

(=-.) 1 White diffuser 446-644 


WIRE-CABLE-SLEEVING 


(=F) 7 Line cord 89-23 

‘lied Wire harness 134-938 
(ae oe Heavy bare wire 340-3 
(@*) 127 Heavy blue wire 344-13 
(=) 12” Black wire 344-50 
(m=) 127 Brown wire 344-51 
(—-) 18° Red wire 344-52 
(end 25 Green wire 344-55 
(Se) 2 White-brown wire 344-71 
Grmlow White-red wire 344-72 
()et25 White-green wire 344-75 
ag By AAR Sleeving 346-1 
(5e:) 


24” 300 &2 twin lead 347-2 
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Gg HEeATHEIT® 
QTY. DESCRIPTION PART CIRCUIT 
__No. Component No. 

HARDWARE d 
#4 Hardware ess 
(ZS A 4-40 x 1/4” screw 250-52 = 
( 38 4-40 x 5/16” screw 250-213 J 
(jas 4-40 x 1/2” T-bolt 250-1194 J rn 
(nee 4-40 x 5/8" screw 250-323 =h 
( ).-28 4-40 nut 252-15 J Oo 
( ise #4 lockwasher 254-9 2 eee 


pr) Siri 
6 Hardware Sree chai 
2 6-32 x 1/8” setscrew 250-33 4 re 
=] 


+ 
i) 
(aiee35 6-32 x 5/16” screw 250-587 
(Emel #6 self-tapping screw 250-8 _] 
hips. 6 6-32 x 3/8” flat 250-32 | 
head screw (i 
is 4 6-32 x 1/2” screw 250-162 ae 
yan 6-32 x 1-3/8" screw 250-168 Fc ee eo 
oo 6-32 nut 252-3 . 
) ay #6 lockwasher 254-1 
a2. 6-32 x 1-3/4” spacer 255-708 
) #6 solder lug 259-1 


. 
ee ee ee ee ee 


#8 Hardware 


(er SS 8-32 x 1/4” setscrew 250-43 
(bye: 8-32 x 3/8” screw 250-137 
C 4 8-32 nut 252-4 
(m) 4 #8 lockwasher 254-2 


Other Hardware 

(a), 4 10-32 x 1/2” screw 250-456 
(ye 7 Control nut 252-7 
(Si) 4 Control flat washer 253-10 
Gn) .8 3/4’ flat washer 253-19 


HEATHEIT® 


DESCRIPTION PART 
No. 


Other Hardware (cont’d.) 


WO BwWN ND 


Felt washer 253-85 
Thick control lockwasher 254-4 
Thin control lockwasher 254-5 


7/32” spacer 255-29 
1-5/8” control spacer 255-126 
Control solder lug 259-10 


TERMINAL STRIPS-SOCKETS-PLUGS 


ae NON, a) eked) 


2-lug terminal strip 431-2 
4-lug terminal strip 431-44. 
11-lug terminal strip 431-49 
CRT socket 434-41 
Dual phono socket 434-82 
Coaxial jack 436-5 


Phono plug 438-4 


CIRCUIT 
Component No. 


GegueatTHxKirTe 
OTN DESCRIPTION PART CIRCUIT 
No. Component No. 


KNOBS-KNOB INSERTS-COUPLERS 


Co} es Small round knob 462-932 
(.)! aes Large round knob 462-933 
(Gc). io Lever knob 462-935 
(Fr ) es Brass bushing 455-11 
() as Long knob insert 455-633 
(yas Short knob insert 455-52 
Co) Hat Shaft coupler 456-34 
(:%)- ant Rubber shaft coupler 456-35 
MISCELLANEOUS 
ayy 31 Paper insulator 75-108 
Oa Demodulator circuit 85-1518-2 
board 
(ot) nal Main circuit board 85-1519-2 
(eZ Wire tie 354-6 
(ae leee 3RP1/A CRT 411-142 V1 
(2) tees H2-A lamp 412-99 11, 12, [3 
(ya 1/2-ampere slow-fuse 421-20 F1 
(tere) Fuseholder 422-1 
ae aed “Danger” label 390-147 
(ete -1 Fuse label 390-1255 
(5 %1 Blue and white label 391-34 
Le! Silicone grease 352-13 
(ape et Nut starter 490-5 
(an)an mt Parts Order Form 597-260 
(erat Kit Builders Guide 597-308 
ees 


Assembly manual (See front 


cover for part 
number.) 


Solder 
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STEP-BY-STEP ASSEMBLY 


ASSEMBLY NOTES 


Before you start to assemble this kit, read the “Kit Builders 
Guide” for complete information on wiring, soldering, and 
step-by-step assembly procedures. 


When you install parts on the circuit boards in the following 
circuit board pictorials, position all parts as shown. Follow 
the instructions carefully and read the entire step before you 
perform each operation. 


Use 1/2-watt, 10% (fourth band silver) resistors unless 
directed otherwise in a step. Resistors will be designated by 
the color code and the resistance value in Q (ohms), kQ 
({kilohms), or MQ (Megohms). 


Capacitors will be designated by the capacitance value and 
type. Before you install a disc capacitor, remove from its 
leads any excess body coating material which would 
protrude through the circuit board and prevent well-soldered 
connections to the foil. 


Aiways tighten hardware when it is installed unless you are 
instructed otherwise. 


The “component” side of a circuit board has the outlines of 
the parts printed on it; the “‘foil’’ side is the other side. 
Identify each circuit board by its part number. This number 
is listed in the parts list and is printed on the component 
side of each circuit board. Position the boards foil-side-down 
as shown in the Pictorials. When a circuit board is finished, 
set it aside until it is called for later in the assembly 
instructions. 


Due to the small foil area around some circuit board holes 
and small spaces between some foil leads, use care to prevent 
solder bridges between adjacent foil areas. Use a minimum 
amount of solder and do not heat components excessively 
with the soldering iron. 
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CIRCUIT BOARDS 


DEMODULATOR CIRCUIT BOARD 


STARTS 


{ Position the demodulator circuit board as § 
shown. Then proceed with the following 


steps. 


NOTE: As you install diodes on this } 
Pictorial, be sure to position the banded 
end of each diode on the circuit board as | 
shown. 
BANDED 
END 
CONTINUE 
NOTE: Check the leads of each disc or 
mica capacitor as you install it. Remove § 
the coating from each capacitor as shown. § 
This coating could cause a bad solder 
connection. 


#( ) D201. 1N191 diode (brown-white- 
brown, #56-26). 


( ) R202. 15 kQ (brown-green-orange). 


REMOVE COATING 
EVEN WITH BOTTOM 
OF CAPACITOR BODY 


(*) R201. 1500 9, £2-watt 
(brown-green-red). Position this 
resistor 1/8’’ above the circuit board. § 


( ) (C203. 300 pF mica. 


(2} (R203) 18 kQ, 1-watt & 


(brown-gray-orange). ( ) C202. 100 pF mica. 


( ) C201. 100 pF mica. 


( ) D202. 1N191 diode (brown-white- | 


brown, #56-26). Position the 


Y 3 
banded end as shown. oF Uy, ( ) C204. .001 uF disc. 
() D203. 1N191 diode (brown-white- | | WIL o ( ) C205. .001 uF (1000 pF) mica. 
brown, #56-26). Position the 
banded end as shown. 4 Wir (>) C2065-2/4E disc: 
Gs PART 
: BER 470 pF disc. 
( ) R204. 3.3 MQ  (orange-orange- Se NUM (Ce) ee207; p 


green). 


ez ond baer ) C208. .001 uF disc. 
( R205. 220 Q (red-red-brown). 


) 
Solder the leads to the foil and cut 
) 


( R207. 10 kQ (brown-black-orange). G —W- D off the excess lead lengths. 
( ) D204. 1N191 diode (brown-white- Pees 

brown, #56-26). Position the L 
: banded end as shown. 


f FOR GOOD SOLDER 
H CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 


( ) R206. 18 kQ (brown-gray-orange). } 


WIPE IT OFTEN gact-S 
WITH A DAMP SSsekoo29 
SPONGE OR CLOTH. 


SAFETY WARNING: Avoid eye injury | 
when you cut off excess lead lengths. Hold { PICTORIAL 1-1 


the leads so they cannot fly toward your 
eyes. 


( ) Solder the leads to the foil and cut j 
off the excess lead lengths. 


Seah 
renee een IEE 


STARTS 


CONTINUE © 
(=) 


Cut one lead of a 47 kQQ., 2-watt 
({yellow-violet-orange) resistor to 
Wee 5 


a 
Ly 


\y : 
c (_ ) R1. Mount this resistor at F on the 
circuit board, as shown, so the 
resistor is 1/8’ above the board. 
Solder the lead to the foil and cut 


off any excess lead length. 


{ } £201. Mount the toroid coil 
i #40-1736) as shown. Solder the 
leads to the foil. () 
ev 


§ NOTE: When you install the following 
zener diode (transistor), line up the flat on (\ or) 


the transistor with the outline of the flat C | 
on the circuit board, then insert the leads 1/8" 
into their correct E, B, and C holes. Solder 

the leads to the foil and cut off the excess 
lead lengths. 


8( ) Cut one lead of a 47 kQ, 1-watt 
j (yellow-violet-orange) resistor to 
WAE* 


) R2. Mount this resistor at P on the 
circuit board, as shown, so the 
resistor is 1/8’ above the board. # 
Solder the lead to the foil and cut 


off any excess lead length. 


§ CIRCUIT BOARD CHECKOUT 


(eleeZ D201. MPSA20 transistor 
(#417-801). 


# Carefully inspect the circuit board for the } 
3 following conditions. 


(O20 tis 2N5458 transistor 
(#417-291). Line up the flat of the 
transistor with the outline of the flat 
on the circuit board. Then insert the 
leads into their correct S, D, and G 
holes. Solder the leads to the foil 
and cut off their excess lead lengths. 


FLAT 


Unsoldered connections. 


“Coid” solder connections. 


Solder bridges between foil patterns. 


Protruding leads which could touch 
together. 


Transistors for the proper type and 
installation. 


Diodes for the correct position of 
the banded end. 


FINISH 


NOTE: There are 11 unsoldered holes on 
the board at this time. 


PICTORIAL 1-2 Set the circuit board aside temporarily. 


ES 


ed a A (INCHES) 2 3 4 5 6 7, 
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MAIN CIRCUIT BOARD 


START @ 
Position the main circuit board as shown 
in the identification drawing. Then 
proceed with the following steps. 


(. ) R107. 1 MQ (brown-black-green). 


R136. 1000 Q (brown-black-red). 


(..) R115. 1000 Q (brown-black-red). 


(. ) R105. 1000 Q (brown-black-red). ( 
(_) 


(.) 


R103. 1000 Q (brown-black-red). 


R101. 1.5 MQ (brown-green-green). 


( ) 


Solder the leads to the foil and cut 
off the excess lead lengths. NOTE: 


Save several cutoff resistor leads for § 


use as jumper wires. 
R102. 5.6 MQ (green-blue-green). 


( ) R106. 4700 2 (yellow-violet-red). 


R104. 4700 Q (yellow-violet-red). 


R112. 1000 Q (brown-black-red). 


{ ) R109. 1 MQ (brown-black-green). 
R111. 10 MQ (brown-black-biue). 
R121. 4700 &2 (yellow-violet-red). 


3/4” bare wire at ‘J’. Use a cutoff 
resistor lead. 


FOR GOOD SOLDER 
CONNECTIONS, YOU MUST 
KEEP THE SOLDERING 
IRON TIP CLEAN. 

WIPE IT OFTEN gc = 
WITH A DAMP 

SPONGE OR CLOTH 


( ) Solder the leads to the foil and cut 
off the excess lead lengths. 


IDENTIFICATION 


DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board. 


Jo 


ik I 2 
VES 
Bk: On 
He ee 
Wl) 
le 


PICTORIAL 2-1 


v 


GegueatTHxire 


CONTINUE’ 


( 


) 


3/4” bare wire at ‘J.’ Use a cutoff 


resistor lead. 


R127. 1000 Q (brown-black-red). 


R129. 1000 2 (brown-black-red). 
R131. 100 Q (brown-black-brown) 
R132. 100 Q (brown-black-brown). 


3/4” bare wire at ‘J. Use a cutoff § 


resistor lead. 

R123. 470 Q (yellow-violet-brown). 
R137. 1000 22 (brown-black-red). 
R124. 1000 Q (brown-black-red). 


Solder the leads to the foil and cut § 
off the excess lead lengths. 


R122. 100 2 (brown-black-brown). ¢§ 
R118. 1000 Q (brown-black-red). 
R117. 470 Q (yellow-violet-brown). 
R119. 100 kQ, 5% (brown-biack- § 


yellow). 


R116. 
yellow). 


100 k&, 5% (brown-black- 


R144. 1000 22 (brown-black-red). 
R114. 1000 Q (brown-black-red). 
R143. 100 2 (brown-black-brown). 
R142. 100 Q (brown-black-brown). | 
R141. 1000 22 (brown-black-red). 
R138. 1000 2 (brown-black-red). 


Solder the leads to the foil and cut 
off the excess lead lengths. 


START @ 


{ } R133. 470 2 (yellow-violet-brown). § 


R135. 1000 2 (brown-black-red). 


R134. 470 2 {yellow-violet-brown). 


R153. 15 kQ (brown-green-orange). : 


Solder the leads to the foil and cut 
off the excess lead !engths. 


NOTE: 
following 


To prepare a wire, 
step, cut the wire 


as in thet 
to the} 


f indicated length. Then remove 1/4” of | 


# insulation from each wire end. 


Prepare a 2-1/4 red wire. 2-1/4” 
red wire at “J”. 


R125. 1.5 MQ (brown-green-green). 


R126. 
brown). 


180 9, 5% (brown-gray- 


R146. 470 2 (yellow-violet-brown). 


R147. 1000 {2 (brown-black-red). 


R157. 1000 Q (brown-black-red). 


f( ) R158. 68 Q {blue-gray-black). 


R145. 470 Q (yellow-violet-brown). | 


SAFETY WARNING: Avoid eye injury § 


§ when you cut off excess lead lengths. Hold 
the leads so they cannot fly toward your 
t eves. 


f( ) Solder the leads to the foil and cut off 
the excess lead lengths, 


(INCHES) 


2 


PART 
NUMBER 


IDENTIFICATION 
DRAWING 


The steps performed in this Pictorial are in 
this area of the circuit board. 
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CONTINUE 
NOTE: When you are instructed to mount 
a power resistor 3/16" above the circuit 
board as shown, use a 1” x 1” piece of 
3/16" cardboard (from shipping carton) 
for a spacer. Solder each resistor as it is§ 
finstalled, cut off the excess lead lengths, 
and then remove the cardboard spacer. 


yy" 
CARDBOARD 
SPACER 


R149. 10 kQ2, 7-watt film. Position 
this resistor 3/16” above the board. 


R148. 10 kX, 7-watt film, Position 
this resistor 3/16” above the board. 


) R152. 10 k&, 7-watt film. Position 
this resistor 3/15” above the board. 


R151. 10 k&, 7-watt film. Position 
this resistor 3/16” above the board. 


NOTE: DIODES MAY BE SUPPLIED IN 
ANY OF THE FOLLOWING SHAPES. 
ALWAYS POSITION THE BANDED END 
AS SHOWN ON THE CIRCUIT BOARD. 


ZD103. VR-10A zener diode 
(#56-67). Solder the leads to the 
foil and cut off the excess lead 
lengths. 


13 14 15 16 17 
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START @& 
NOTE: Check the leads of each disc, mica 
or Mylar capacitor as you install it. 
Remove the coating from each capacitor 
as shown. This coating could cause a bad 

solder connection. | 


REMOVE COATING 
EVEN WITH BOTTOM 
OF CAPACITOR BODY 


(-) (C105. 470 pF disc. 


(_ ) C101. .01 uF (small) disc. 


NOTE: When you _ install vertical 


electrolytic capacitors, be sure you match 
the positive (+) marking on the capacitor | 
with the positive (+) marking on the 
circuit board. i 


POSITIVE 
(+) MARK 


( ) C107. 50 uF electrolytic. 


(_) C112. 10 uF electrolytic. 


(.) C106. 30 pF mica. 


( ) (C109. .1 uF Mylar. 


i( ) C114. 10 uF electrolytic. 


( ) C102. .1 uF Mylar. 


( ) C103. .01 uF disc. 


( ) C€104. 470 pF disc. 


(_ ) Solder the leads to the foil and cut § 
off the excess lead lengths. 


IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial are in 
this area of the circuit board. 


5 
seco. 
CS es 
WD 


Yy i 


ee 
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PICTORIAL 2-3 


Gg sEParHrire 


CONTINUES | 
NOTE: In four steps in this column, 
transistors will be installed at diode 
locations. Be sure to match the E, B, and 
C leads of each transistor with the E, B, } 
and C holes in the circuit board. Press the 
transistor down to 1/4‘ above the board. § 
Solder the leads of each transistor as it is § 
mounted; then cut off the excess ijead 


BE MOT, MPSA20 transistor 


(#417-801). 


(Ce) D1e@2: MPSA20 ~ 
(#417-801). 


transistor 


4( ) C113. 470 pF disc. 


NOTE: Tantalum capacitors 
marked two ways as shown. 


may be 
When 


installing the following capacitors, be sure 

to match the positive (+) sign or color dot 
fon the capacitor with the positive (+) 

marking on the circuit board. 


POSITIVE 


SIGN (+) - 
OR ie 
COLOR DOT : 


( ) ©1111. 10 uF tantatum. 


(_) C115. 470 pF disc. 


( ) C108. 50 uF electrolytic. Position 
the positive (+) mark as shown. 


{ ) D104. MPSA20 
(#417-801). 


transistor 


( ) D103. MPSA20 
(#417-801). 


transistor 


( ) Solder all leads to the foil and cut 
off the excess lead lengths. 


GegstEeaTHxitTe 


STARTS 
R113. 4700 2 (yellow-violet-red). 
Solder both leads to the foil. Then, 
refer to Detail 2-4A (below). Turn 
the circuit board foil-side-up. Cut § 
off the indicated resistor lead. Bend 
the other resistor lead over sharply 
and solder it to the indicated solder 
pad. Cut off the excess lead lengths. : 


f NOTE: Install the four transistors in this 
| column as shown. Solder the leads to the} 
t foil and cut off the excess lead lengths. 
} NOTE: Center transistor leads may be§ 
bent either forward or rearward (as{ 
shown). Carefully study circuit board. 


@ 1) @10:2- MPF105 ~~ transistor 
(#417-169). 


fo) ©) Git MPF105 transistor 
(#417-169). 


As you instal! the control in each of the 
next two steps, solder its four lugs to the } 


foil. CA 
| eae 


( ) R128. 500 2 control (#10-381). 


{ ) R139. 500 2 control (#10-381). 


— NOTE: Bend the center (D) leads forward 
; on the transistors in the next two steps. 


ee eh Tel Ss MPF105 transistor 
(#417-169). (See the illustration at 
the top of this column.) Bend the 
center lead forward. 


Q116. MPF105 transistor | 
(4417-169). (See the illustration at 
the top of this column.) Bend the 
center lead forward. 
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IDENTIFICATION 
DRAWING 


PART 
NUMBER 


The steps performed in this Pictorial! are in 
this area of the circuit board. 


CONTINUE© 


— NOTE: Install each of the following tran- 
sistors as shown. Solder each lead to the 
foil and cut off the excess lead lengths. 


Q103. 2N5232A transistor 
(#417-91). Bend the center lead 
forward. 


! 
| 5 
BD Q105. 2N5232A transistor 
i (#417-91). 
C iC 
fp Q107. MPSA20 _ transistor 


(#417-801). 


transistor 


Q108. MPSA20 
(#417-801). 


COA X29A829 transistor 


(#417-201). 
0109. X29A829 transistor 
(#417-201). 


ra Cot 
V\/ eet 0119. 2N5232A transistor | 
| (#417-91). Bend the center lead 
4 } forward. 
Se ea 
ais = Yo Q117. 2N5232A transistor 


(#417-91). 


Detail 2-4A = 
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START @ 


() ©117. 470 pF disc. 


NOTE: When you install the following | 


transistors, line up the flat on each tran- j 
sistor with the outline of the flat on the 
circuit board. Then insert the leads into 
their correct E, C, and B holes. Solder the 
leads to the foil and cut off the excess lead 


lengths. 


DETAIL 2-4A 


G2) Outs: X29A829 transistor 


(#417-201). 


transistor 


Onze X29A829 
(#417-201). 


NOTE: Install the following transistor as J 
shown. Solder each lead to the foil and cut § 
off the excess lead lengths, 


a 
ay 
YY 


( )) Oi 142 MPSA42 


(#417-294). 


transistor 


(_ ) C116. .0033 uF (3300 pF) disc. 


( ) C119. .01 uF, 1.6 kV disc. 


( ) C118. 470 pF disc. 


( ) Q122. 2N3416 transistor (#417-94) 


(See Detail 2-4A above). 


( ) Solder the leads to the foil and cut § 
off the excess lead jengths. 


NUMBER 


The steps performed in this Pictorial are in 


IDENTIFICATION 
DRAWING 


this area of the circuit board. 
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Ge gsEATHErIT? 


CONTINUEVC 
() Form the leads of four MPSU10 

transistors (#417-834) as shown. 
Then open the grease pod and apply § 
a liberal amount of silicone grease to 
each of the four heat sinks as shown. ¢ 


Mount a heat sink and a transistor at 
each of the following locations with § 
4-40 x 1/4’ hardware. Then solder 
the transistor leads to the foil and 
cut off the excess lead lengths. 


HEAT SINK—~ 


4-40 x 1/4" SCREW o 


#4 LOCKWASHER & 
4-40 NUT @ 


( BASE VIEW ) 


( ) ©104. MPSU10 transistor assembly. 


( ) Q106. MPSU10 transistor assembly. 


{ ) Q121. MPSU10 transistor assembly. 
#( ) Q118. MPSU10 transistor assembly. 


NOTE: When you install vertical electro- 
lytic capacitors, be sure you match the § 
i positive (+) marking on the capacitor with 
Hthe positive (+) marking on the circuit 
board. 


ea 


(+) MARK 


f( ) C127. 250 uF electrolytic. Position 
the positive (+) mark as shown. : 


( ) C126. 50 uF electrolytic. Position 
the positive (+) mark as shown. 


( ) C125. .001 uF disc. 


(_ ) Solder the leads to the foi! and cut 


off the excess lead lengths. 


Gegrmarrxire Eage 20 


START @ IDENTIFICATION 
NOTE: DIODES MAY BE SUPPLIED DRAWING 


IN ANY OF THE FOLLOWING SHAPES. . 
PART l 
NUMBER L, CONTINUE © 


ALWAYS POSITION THE BANDED END 

AS SHOWN ON THE CIRCUIT BOARD. 
NOTE: When you install an electrolytic 
capacitor, always match the positive (+) 


SRE ET 
ae Ze ee marked end of the capacitor with the 
positive (+) mark on the circuit board. 
BAND OR BANDS 


{ ) D111. 1N2071 diode (#57-27). 


The steps performed in this Pictorial are in 
this area of the circuit board. 


§( ) 0113. 1N2071 diode (#57-27). 


{ ) D112. 1N2071 diode (#57-27). 


§( ) D109. 1N2071 diode (#57-27). 


8( ) C124. 70 uF electrolvtic. 


{ ) D107. 1N4002 diode (#57-65). 


R156. 100 22, 1-watt (brown-black- 
brown). 


Go) 


(_ ) D108. 1N4002 diode (#57-65). 


LLL 
r z—4( ) D105. DO-7 diode (#57-52). 
2 ee ee 


Vi V1 |) (106. D0-7 diode (#57-52). 
Le NN | 


Y YY ¥ ( ) R154. 470 kQ, 1-watt (yellow-vio- 
YY = let-yellow), 
Y, =f TA a 
( ) R155. 2000 &2 (2K), 10-watt, . NOTE: When you install each of the 
wire-wound resistor. Use 1” of fas a following three capacitors, always match 
sleeving on each lead and position d) LYE GY the banded end of the capacitor with the 
the resistor leads straight up from Y/ Y= vy) band mark on the circuit board. 
the board. Yf Ye Y) 
YY, Ios Yp G4 
( ) ZD101. BZT110A zener (#56-48). 


a 
8 


( ) ZD102. ZVR-68 zener (#56-68). 


(ieee eS ee oe ee Nera 
(_) C123. .1 uF, 1.6 kV capacitor. 


(_) C121..1 uF, 1.6 kV capacitor. 


NOTE: When you install vertical electro- 
lytic capacitors, be sure you match the 
positive (+) marking on the capacitor with 
the positive (+) marking on the circuit 
board. 


pba tir a 


(+) MARK\ a8 


(_) Solder the leads to the foil and cut 
off the excess lead Jenghts. 


FINISH 
( ) C131. 250 uF electrolytic. 
a — 
F electrolytic. x 
( ) €129. 250 pF electroly PICTORIAL 2-6 
( ) Solder the leads to the foil and cut 
off the excess lead lengths. 

oO we UY St (INCHES) ie) 3 4 5 ~ . 

1/8 3/8 5/8 7/8 
(@) 5 : (CM) 2 3 4 5 6 7 8 9 10 41 12 13 14 15 16 17 
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4" WHT-GRN —— 
Cs 


3-1/2" BRN 


4-1/2" ——e 
WHT-BRN 


4" RED 


5" WHT-RED ——__ 


3-1/2" BRN 


G 


PICTORIAL 2-7 


4" GRN 


Connect one end of each of the following wires to the main 
circuit board as follows. The free ends of these wires will be 
connected later. Solder each wire to the circuit board foil as 
it is installed; cut off any excess wire lengths. 


Wire Color Connect to Main 
and Length Circuit Board Hole 
Refer to Pictorial 2-7 for the following steps. ase of FERS ee 
( ) 5” white-red if 
{ ) Prepare the following lengths of hookup wire. Cut the (_) 4’ green W 
wire to the length indicated; then remove 1/4” of (_) 4’ green BB 
insulation from each wire end. ( ) 4-1/2” white-brown Y 
( ) 4-1/2” white-brown AA 
5" white-red 4” white-green ( ) 4” white-green x 
4” green 4” white-green {( ) 4” white-green cc 
4’ green 4” red ( ) 4 red Ve 
4-1/2” white-brown 3-1/2” brown ( ) 3-1/2” brown KK 
4-1/2” white-brown 3-1/2” brown ( ) 3-1/2” brown NN 


Sy WA WAN SY (INCHES) 2 3 4 5 6 v 


2 ‘4 
1/8 , 3/8 | 6/8, 7/8 | | | 
Oo 5 1 (CM) 2 3 4 5 6 7 8 


9 10 W 12 13 14 1s 16 ure 
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Q-— 6-32 NUT 


4-LUG 
TERMINAL 
STRIP 


#6 LOCKWASHER 


6-32 x 5/16" 
SCREW 
Detail 3-1D 


) Refer to Detail 3-1D and mount the 4-lug terminal 
strip at G with 6-32 x 5/16” hardware. Position the 
terminal strip as shown in the Pictorial. 


{ ) Refer to Detail 3-1E and press a 3/8” plastic grommet 
into hole J in the chassis. 


( } In the same manner, press a 3/4” plastic grommet into 
chassis hole H. 


Refer to Pictorial 3-1 for the following steps. 


{ ) Twist together the five power transformer leads coming 
from hole B and pass them through grommet H as 
shown. 


) Twist together the two brown and the yellow 
transformer leads coming from hole A and pass them 
through grommet H as shown. 


NOTES: 


You will be instructed to wire the power transformer 
in the following steps. If your line voltage is 220-260 
VAC, proceed directly to the steps titled ‘’220-260 
VAC Wiring” below. Otherwise, do the steps titled 
"110-130 VAC Wiring.” 


2. As you connect the power leads to the terminal strip in 
the following steps, tightly wrap each lead end around 
its designated lug to assure a good mechanical 
connection. These connections will be soldered later. 


2h In the following steps, (NS) means not to solder 
because other wires will be added later. “S-"’ with a 
number, such as (S-3), means to solder the connection. 
The number following the “’S” tells how many wires 
are at the connection. 
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POSITION THE SMALL 
PORTION OF THE GROMMET 
INTO THE CHASSIS HOLE. 


BEND THE LARGE PORTION 

OF THE GROMMET OVER AND 
INTO THE SMALL PORTION. 
PRESS IT FIRMLY INTO PLACE. 


Detail 3-1E 


110-130 VAC Wiring 


1 ( ) Twist the black and the black-green power transformer 


leads together and connect both lead ends to terminal 
strip G lug 4 (NS). 


Twist the black-red and the black-yellow power 
transformer leads together and connect both lead ends 
to terminal strip G lug 2 (NS). 


Set the chassis aside temporarily. 


Proceed to the ‘Rear Panel’’ steps. 


220-260 VAC Wiring 


Refer to the inset drawing on Pictorial 3-1 for the following 
steps. 


(_ ) Connect the black power transformer lead to terminal 
strip G lug 1 (NS). 


( ) Twist the black-green and the black-yellow power 
transformer leads together and connect both lead ends 


to terminal strip G lug 2 (S-2). 


( ) Connect the black-red power transformer lead to 
terminal strip G lug 4 (NS). 


Set the chassis aside temporarily. 


Proceed to the ‘Rear Panel” steps. 


en Gegrearrxrire 


€ 


i) 


PICTORIAL 3-2 
REAR PANEL 


Refer to Pictorial 3-2 for the following steps. 


( ) Refer to Detail 3-2A and mount four 4-40 x 5/8” 
screws at AA, AB, AC, and AD as shown. Tighten the 
nuts only finger tight. 


(_) Refer to Detail 3-2B and mount a coaxial jack at K on 


whe alr 4-40 nut 

the inside of the rear panel as shown. Use 4-40 x SP) clay 

GD #4 LOCKWASHER 
5/16” hardware. €> fe) 
! wb) 7 

a“ ] a rah) ; 
bee AL JA 
(_) In the same manner, mount a coaxial jack at L. ds PUES PINGS 


t 4-40 NUT 


an #4 LOCKWASHER 


4-40 x 5/8" 


3) SCREW Detail 3-2B 


Detail 3-2A 
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11-LUG 
TERMINAL STRIP 

Og oR¢ 
DISCARD : Ch 
cur~ } 


INSIDE OF 
REAR PANEL 


Detail 3-2C & & oon 
{ ) Refer to Detail 3-20 and cut the didug terminal strip Detail 3-2E 
as shown with diagonal cutters. Discard the 2-lug 
segment and set the six-lug strip aside temporarily. (_) Refer to Detail 3-2E and mount the slide switch at 
The two remaining segments will be referred to as the SW3 on the rear panel. Position the lugs as shown in 
“6-lug terminal strip’’ and the ‘’3-lug terminal strip.” the Pictorial. Use two 6-32 x 5/16” screws. 


— 632 Nut 


6-32 NUT { 
a) A i 

|. 

i 


ets g 
TERMINAL STRIP Re oy : S 
#6 won ey ep 


DUAL PHONO Pane 
oe 


#6 SOLDER LUG 


6-32 x 5/16" 
Ey SCREW 


Detail 3-2F 


(_) Refer to Detail 3-2F and mount a #6 solder lug at O 
on the rear panel. Use 6-32 x 5/16” hardware. Position 
solder lug O as shown in the Pictorial. 


OES 2x all 


SCREW i 
K ) 150KQ 
INSERT CONTROL - | (#10-282) 


IN SLOTS. 
Detail 3-2D 
UTSIDE OF 
7, REAR PANEL 
: : , INSIDE OF 
{ ) Refer to the Pictorial and to Detail 3-2D and mount a REAR PANEL [iis 


dual phono socket at P as shown. Mount the 3-lug 
terminal strip at T and position it as shown in the 
Pictorial. Use 6-32 x 5/16’ hardware. Be sure to use 
two lockwashers to mount the terminal strip. 


Detail 3-2G ~~ 


(_) Refer to Detail 3-2G and mount the 150 kQ control 
(#10-282) at R21 on the rear panel. Position the 


(_ ) Mount a dual phono socket at N on the rear panel. Use control lugs as shown in the Pictorial. Then twist the 
four sets of 6-32 x 5/16” hardware. mounting tabs 1/8 turn as shown in the Detail. 
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HEAVY 


BARE WIRE 
oS =) 


=o 
fom) ier ean 
. S 
Z| 
900 K Sas 
SW3 “ 
1/4" on 
“Ee TS me 
PANEL BARE 
— WIRE 
Detail 3-3A 
SOLDER 
PICTORIAL 3-3 
REAR PANEL-CHASSIS WIRING ( ) C13. Mount a 6.8 pF disc capacitor between SW3 lugs 
1 (S-3) and 3 (NS). 
Refer to Pictorial 3-3 for the following steps. (S23 Vancs INS) 
(_) Refer to Detail 3-3A and bend both ends of a2” ( ) C12. Cut both leads of a.1 uF, 600 V, Mylar capacitor 
heavy bare wire as shown. to 3/4". Connect this capacitor from dual phono 


socket P lug 3 (S-1) to switch SW3 lug 3 (S-3). Position 


. ; the banded end as shown. 
( ) Mount this heavy bare wire between the center 


conductors of coaxial jacks K and L as shown in the i 
Pictorial. Solder both wire ends to the center (_ ) Rb5. Cut one lead of 1 MQ (brown-black-green) resistor 


conductors. to 1/4” and the other lead to 3/4”. Connect the short 
lead to dual phono socket P lug 1 (S-1) and connect 
(_ ) Refer to the inset drawing on Pictorial 3-3 and prepare the other lead to terminal strip T lug 1 (NS). 


a 47 pF disc capacitor and a 100 kQ, 5% 
(brown-black-yellow) resistor combination as shown. 

Twist the leads of the capacitor around the leads of () 
the resistor. Solder both twisted leads. Then cut off 

the excess capacitor leads. 


C18. Cut the lead on the banded end ofa .1 uF, 600 V, 
Mylar capacitor to 1/4’’. Cut the other lead to 3/4”. 
Connect the 1/4’ lead to dual phono socket P lug 2 


(S-1). Connect the other lead to terminal strip T lug 1 
(_ }) Cut both resistor leads of this combination to 1/2”. (NS). 


( ) C14-R4. Mount the 47 pF-100 kQ resistor 
combination from dual phono socket P lug 4 (NS) to (_) Refer to Pictorial 3-4 and mount the chassis onto the 
switch SW3 lug 1 (NS). rear panel as shown. Use #6 x 3/8” sheet metal screws 


r: : at X, Y, and Z. 
(_) R3. Mount a 900 kQ precision resistor between SW3 


lugs 1 (NS) and 3 (NS). 


Ge gHeATHKIT? Pega 


CHASSIS 


REAR PANEL |x 
< 


#6 x 3/8" SHEET 
METAL SCREW 


PICTORIAL 3-4 
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PICTORIAL 3-5 


Refer to Pictorial 3-5 for the following steps. (_ ) Refer to Detail 3-5A and identify the breakouts 
(BO#1, BO#2, etc.) of the wire harness. NOTE: 


A . Shielded cables will have colored tags on the cable 
( ) Prepare a 2-1/2” length of the black stranded wire left ends or will be striped with an identifying color. In 


over from the transformer lead preparation. Connect either case, these will be referred to as the “red 


this wire from terminal strip G lug 3 (S-1) to control shielded cable,” the “blue shielded cable,” and so on. 
R21 lug 1 (S-1). 


(_ ) Prepare an 11’ white-red wire and a 7-1/4” red wire. 


(_) Pass the free ends of the white and the blue shielded 
(_) Connect one end of the 11” white-red wire to control cables coming from BO#1 through grommet J in the 
R21 lug 2 (S-1). Pass the free end of this wire through chassis as shown. 
grommet H; it will be connected later. 


(_) Pass the free ends of both heavy black wires coming 
from BO#1 through grommet H in the chassis as 
shown. 


(_) Connect one end of the 7-1/4” red wire to control R21 
lug 3 (S-1). Pass the free end of this wire through 
grommet H; it will be connected later. 
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( ) Connect the end of either heavy black wire coming 
from grommet H to terminal strip G lug 4 (S-3). 
NOTE: The solder instruction is “(S-2)” if your kit is 
being wired for 240 VAC. 


(_) Connect the remaining heavy black wire coming from 
grommet H to fuseholder Fl lug 1 (S-1). 
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(_ ) Connect the inner lead of the white shielded cable to 
terminal strip T lug 1 (S-3). Connect the shield lead to 
. terminal strip T lug 3 (S-1), 


( ) Connect the inner lead of the blue shielded cable to 


switch SW3 lug 2 (S-1). Connect the shield lead to dual 
phono socket P lug 4 (S-2). 
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Detail 3-6A 
Refer to Pictorial 3-6 for the following steps. 


{ ) Refer to Detail 3-6A and mount the demodulator 
circuit board onto the rear panel as shown. Pass the 
free lead of 47 kQ, 2-watt resistor R1 under the bare 
wire between coaxial connectors K and L as shown in 
the Pictorial. Secure the circuit board to the rear panel 
with 4-40 x 5/8” hardware at AA, AB, AC, and AD. 


( }) R1. Bend the free lead of resistor R1 over the 
connector bus wire as shown in the Pictorial (S-1). Do 
not cut the free end of the resistor lead. 


(_) R2. Bend the free lead of 47 kQ2 1-watt resistor R2 as 
shown in the Pictorial. Then pass this lead through lug 
2 and into lug 3 of dual phono socket N. Solder the 
lead to both socket lugs and cut off any excess lead 
length. 


NOTE: Solder each lead to the foil as you connect the 
shielded cables from BO#1 to the demodulator circuit board 
foil in the following steps. Then cut off any excess wire 
lengths. 


( ) Violet shielded cable: Inner lead to hole M and shield 
jead to hole N. 


(_) Gray shielded cable: Inner lead to hole K and shield 
lead to hole L. 


(_) Orange shielded cable: Inner lead to hole B and shield 
lead to hole A. 
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1/4" fo 3002 TWIN LEAD —>| 1/4" 
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(2) REMOVE WIRES FROM 


G) CUT OUT INSULATION. 
INSULATION. TWIST 


STRANDS TOGETHER. 
mei cage 


BEND BACK AND CUT OFF 
CENTER STUB 


(3) CUT CENTER INSULATION. (4) BEND BACK WIRES AND 
hes CUT OFF CENTER STUB. 


@) APPLY A SMALL AMOUNT 
OF SOLDER TO EACH BARE 
LEAD. USE ONLY ENOUGH HEAT 
TO MELT THE SOLDER. 


Detail 3-6B 


(_ ) Refer to Detail 3-68 and prepare a 5-3/4” length of 
300 {2 twin lead as shown. 


(_ ) At one end of this twin lead, connect one wire to hole 
C and the other wire to hole D of the demodulator 
circuit board. Solder both wires to the foil. The free 
end of the twin !ead will be connected later. 


(_ ) Prepare a 4-1/2’ green wire. 


(_ ) Connect one end of this wire to hole E in the 
demodulator circuit board (S-1). The free end will be 
connected later. 


NOTE: There are two unused holes on the demodulator 
circuit board. 
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PICTORIAL 4-1 


SIDE PANEL MOUNTING () Secure the main circuit board side bracket to the side 
panel at AG, AH, AJ, and AK with 6-32 x 5/16” 
Refer to Pictorial 4-1 for the following steps. hardware. Position the wires and cable coming from 


hole H on the component (top) side of the main 


: circuit board as shown. 
( ) Mount a side panel (#205-1579) to the chassis-rear 


panel assembly at AL and AN with 6-32 x 5/16” 4 


Secure the circuit board center bracket to the chassis 
hardware. 


at AP and AQ with 6-32 x 5/16” hardware. 


{_ ) Secure the side panel to the chassis at AE and AF with ( ) Tighten the six circuit board mounting screws (see 
two #6 x 3/8” sheet metal screws. Pictorial 2-8 on Page 27). 
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MAIN CIRCUIT BOARD WIRING 


Refer to Pictorial 5-1 (fold-out from this page) for the 
following steps. 


NOTE: When you connect a wire to the circuit board, as in 
the following steps, solder it to the foil and cut off any 
excess wire length. 


Connect the wires coming from grommet H to the main 
circuit board as follows: 


{ ) Heavy yellow wire to hole A (S-1). 
(_ ) Heavy blue wire to hole B (S-1). 


( ) Small red wire to hole K (S-1). 


(_) Route the heavy green and the heavy green-yellow 
wires across the rear of the main circuit board. Then 
connect the green wire to hole E (S-1) and the 
green-yellow wire to hole F (S-1). Form this twisted 
pair of wires down onto the side of the circuit board 
as shown in the Pictorial. 


( ) Twist the two heavy red wires together. Route them 
across the rear and down the left side of the board as 
shown. Connect either red wire to hole G (S-1) and 
the remaining red wire to hole H (S-1) in the circuit 
board. 


NOTE: The remaining wires coming from grommet H will be 
connected later. 
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Connect the wires and cables of the wire harness to the main 
circuit board as follows: 


Wire Color Breakout Connect to Main 
No. Circuit Board Hole 
(_ ) Heavy white 1 C (S-1) 
( ) Violet 2, L (S-1) 
Ces)?’ Red 2 M (S-1) 
( ) Heavy orange 2 N (S-1) 
( ) Red shielded 4 U (inner) lead (S-1) 
V (shield) (S-1) 
(~) Blue shielded 5 EE (inner) lead (S-1) 


FF (Shield) (S-1) 


( ) Orange shielded 5 LL (inner) lead (S-1) 


MM (shield) (S-1) 


PP (inner) lead (S-1) 
QQ (shield) (S-1) 


( ) Black shielded 5 


(_) Prepare a 3-1/2” length of black wire. Connect one 
end of this wire to solder lug CA (S-1). The free end 
will be connected later. 


NOTE: The remaining wire harness cables and wires will be 
connected later. 


Set the chassis-circuit board assembly aside temporarily. 
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( ) Refer to Detail 6-1B and mount a 6-32 x 1-3/4” spacer 


LEFT SIDE PANEL ASSEMBLY on the left side panel at slotted hole DC. Use 6-32 x 
5/16” hardware. Do not tighten the hardware securely 
Refer to Pictorial 6-1 for the following steps. at this time. 


( ) Refer to Detail 6-1A and mount a 2-lug terminal strip (_ ) In the same manner, mount another 6-32 x 1-3/4” 


at DA on the left side panel. Use 6-32 x 5/16” spacer on the side panel at slotted hole DD. 
hardware. Position the terminal strip as shown in the 
Pictorial. () Cut the leads of two 270 pF disc capacitors to 1/2”. 


() In the same manner, mount another 2-lug terminal strip (_ ) C19. Connect one lead of a 270 pF disc capacitor to 
at DB on the side panel. Position the terminal strip as terminal strip DB lug 2 (NS). Position the other lead of 
shown in the Pictorial. this capacitor into the terminal strip center hole (NS). 
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( ) €21. Connect one lead of the other 270 pF disc 
capacitor to terminal strip DB lug 1 (NS). Position the 
other lead of this capacitor into the terminal strip 
center hole (S-2). 


{ ) Cut both leads of two 500 uH chokes (#45-30) to 
Sy ee 


{ } RFC1. Connect one lead of a prepared 500 wH choke 
to terminal strip DB lug 2 (NS). Connect the other 
lead to terminal strip DA lug 2 (NS). 


{ ) RFCA4. Connect one lead of the other prepared 500 wH 
choke to terminal strip DB lug 1 (NS). Connect the 
other lead to terminal DA lug 1 (NS). 


{ ) Cut both leads of an 8.48 wH choke (#45-6) to 1”. 


( ) Cuta 3/4” length of sleeving. 


( ) RFC3. Place the sleeving on the 1” lead of the 
prepared 8.48 wH choke. Connect this choke lead to 
terminal strip DA lug 1 (S-2). The free end will be 
connected later. 


( ) Cut one of the leads of the remaining 8.48 wH choke 
(#45-6) to 1” and the other lead to 3/8” 


( ) REFC2. Connect the 3/8” lead of this 8.48 wH choke to 


terminal strip DA lug 2 (S-2). The free end will be 
connected later. 


Refer to Pictorial 6-2 for the following steps. 


{ ) Mount the left side panel onto the rear panel with 6-32 
x 5/16" hardware at AP and AQ as shown. 


( ). Secure the left side panel to the chassis at DE and DF 
with two #6 x 3/8” sheet metal screws. 
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(1) cut OUTER INSULATION. @ REMOVE WIRES FROM 
INSULATION. TWIST 


STRANDS TOGETHER. 
a Fa 95 


BEND BACK AND CUT OFF 
CENTER STUB 


G3) CUT CENTER INSULATION. G) BEND BACK WIRES AND 
sh CUT OFF CENTER STUB. 


(S) APPLY A SMALL AMOUNT 
OF SOLDER TO EACH BARE 
LEAD. USE ONLY ENOUGH HEAT 
TO MELT THE SOLDER. 


Detail 6-2A 


{ ) Refer to Detail 6-2A and prepare a 6-1/2” length of 


300 92 twin lead. At one end of the twin lead connect 
one wire to terminel strip DB lug 2 (S-3) and the other 
wire to lug 1 (S-3). 


(-) Locate the twin lead wire connected to lug 2 of 


terminal strip DB. Pass the twin lead over the top of 
the wire harness and connect this wire to hole P in the 
main circuit board (S-1). Connect the other twin lead 
wire to hole O (S-1). 


Set the chassis assembly aside temporarily. 
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Detail 7-1A 


FRONT PANEL PARTS MOUNTING 


Refer to Pictorial 7-1 (fold-out from Page 40) for the 
following steps. 


NOTE: Refer to Detail 7-1A for an example as you mount 
controls and switches on the front panel in the following 
steps. However, control mounting hardware differs on these 
components, and will be specifically called out in each of 
the switch or contro! steps. As you mount each component, 
position its lugs {and the control solder iug, if used) as 
shown in the Pictorial. 


{ } On the inside of the front panel, scrape any paint from 
around holes R6-R8, R7-R9, and SW2 to assure a good 
ground for the solder lugs. 


{ } R6, R8. Mount a dual control (#12-139) on the front 
pane! at R6-R8 as shown in the Pictorial. Use a control 
solder lug, a control flat washer, and a control nut. 


{ ) 7, R9. Mount a dual control (#12-139) on the front 
panel at R7-R9 as shown in the Pictorial. Use a control 
solder lug, a control flat washer, and a control nut. 


{ ) SW4, R12. Mount the rotary switch with 10 kQ 
control (#63-1215) at SW4-R12 on the front panel. 
Use a thick control lockwasher, a control flat washer, 
and a conirol nut. 


{ ) R15. Mount a 71 MQ control (#10-224) on the front 
panel at R15 as shown in the Pictorial. Note the 
downward position of the control lugs. Use a thin 
contro} lockwasher and a control nut. 


{ ) R17, SW5. Mount a 250 kQ control with switch 
(#19-149) on the front panel at R17-SW5 as shown in 
the Pictorial. Use a thin control lockwasher and a 


control nut. 
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( ) Refer to Detail 7-1B and place a thin control 
lockwasher on the shaft of the 12-lug rotary switch 
(#63-1214). Place the 1-5/8’’ control spacer onto the 
switch shaft as shown and securely tighten it against 
the lockwasher. 


NOTE: 12-lug rotary switch SW2 is symmetrical. Therefore, 
when you mount it in the following step, it may be 
positioned in two ways without being incorrect. Be sure the 
wafer is positioned as shown in the Pictorial. 


{ ) SW2. Position the bezel into the large opening in the 
front panel and down over the shafts and nuts of 
controls R15 and R17. Mount the 12-lug rotary switch 
assembly through hole SW2 in the front panel and 
through the center control opening in the bezel. Use a 
control solder lug, a control flat washer, and a control 
nut. 


Refer to Detail 7-1C for the following steps. 


NOTE: Do not be concerned if you do not find any paper 
backing on the graticule in the next step. Some of the 
graticules and windows in this kit are supplied without paper 
backing. 


(_ ) Remove the paper backing from the graticule. Then 
position the graticule into the rear of the bezel 
opening as shown in the Detail. The notches in the 
sides of the graticule. will fit down onto the bosses in 
the bezel. NOTE: Be sure the grid-screening on the 
graticule faces outward, toward the front of the panel. 


() Remove the paper becking from one side of a piece of 
foam gasket materia!. Refer to the Detail and press the 
sticky side of the gasket onto the upper inside of the 
bezel ring at BA so the end of the gasket is against the 
inside of the graticule. Fold the outer end of the 
gasket over the rear edge of the bezel ring and firmly 
down onto the side of the ring as shown. 


( ) In the same manner, remove the paper backing from 
one side of the remaining three pieces of foam gasket 
material. Press them in place on the inside of the bezel 
ring at BB, BC, and BD as shown in the Detail. Then 
fold them over sharply and press each extended end 
down onto the outside of the bezel ring. 
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FRONT PANEL PREWIRING 
Refer to Pictorial 7-2 for the following steps. 


NOTE: When bare wire is called for, as in the following 
steps, cut the indicated length from any of the remaining 
short pieces of small hookup wire (except the brown wire). 
Then remove all the insulation from the wire. 


( ) Prepare the following lengths of hookup wire: 


1-1/2” bare 
1-1/2” bare 


5-1/2” black 
3” black 


(_ ) Connect a 5-1/2” black wire from solder lug SL1 (NS) 
to solder lug SL2 (NS). 


(_ ) Connect one end of a 3” black wire to solder lug SL2 
(NS). The free end will be connected later. 


NOTE: When a wire passes through a connection and then 
goes to another point, as in the following steps, the solder 
step at the “through” junction will count as two wires (S-2), 
one entering and one leaving the connection. 


(_ ) Connect one end of a 1-1/2” bare wire to control R8 
lug 1 (S-1). Pass the free end of the wire through 
control R6 lug 1 (S-2) and connect it to solder lug SL1 
(NS). 


() Connect one end of a 1-1/2” bare wire to control R9 
lug 1 (S-1). Pass the free end of this wire through 
control R7 lug 3 (S-2) and connect it to solder lug SL2 
(NS). 


() Cut both leads of a 470 Q (yellow-violet-brown) 
1/2-watt resistor to 3/8”. 


_ 
— 


R11. Connect the prepared 470 Q resistor from 
control R12 lug 3 (S-1) to switch SW4 lug 2 (NS). 


{_ ) Cut both leads of a .1 wF Mylar capacitor to 1/4’. 


( ) (C17. Connect the prepared .1 uF capacitor between 
switch SW4 lugs 5 (S-1) and 4 (NS). 


(_ ) Cut both leads of a 1 uF tantalum capacitor to 1/2”. 
NOTE: The positive (+) end of this capacitor may be 


designated with a color or a ‘’+”’ sign. 
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( ) C16. Connect this prepared 1 uF tantalum capacitor 
between switch SW4 lugs 4 (S-2) and 3 (NS). Position 
the positive (+) lead as shown in the Pictorial. 


(_ ) Cut both leads of a 10 uF tantalum capacitor to 1/4”. 
Note the lead at the end marked with a “+” sign or a 
dot; this is the positive (+) lead. 


( ) C15. Connect this prepared 10 uF tantalum capacitor 
between switch SW4 lugs 3 (S-2) and 2 (NS). Position 
the positive (+) lead as shown in the Pictorial. 


( ) Cut both leads of a 2.2 MQ (red-red-green), 1-watt 
resistor to 3/4”. 


( ) R14. Connect this prepared 2.2 MQ resistor from 
contro! R15 lug 1 (S-1) to solder lug SL3 (S-1). 


(°) Cut two 5/8” lengths of sleeving. 


( ) Cut both leads of a 470 kQ (yellow-violet-yellow), 
1-watt resistor to 1”. Place a 5/8” piece of sleeving on 
each resistor lead. 


( ) R16. Connect the prepared 470 k&2 resistor from 
control R715 lug 3 (S-1) to contro! R17 lug 3 {S-1). 


4-40 x 1/2" 
TB Oly 


Gee 
INSIDE OF 
ERE}, 6. 

E44 Lockwasher 


2) 4-40 NUT 


Detail 7-2A 


NOTE: In the following steps, you will be instructed to 
mount T-bolts on the front panel. To do this, instal! the 
T-bolt through the panel and place one or more lockwashers, 
as directed, on the bolt. Then just start. the nuts onto the 
bolt threads. These nuts will be tightened in later steps. 


(_ ) Refer to Detail 7-2A and loosely mount a 4-40 x 1/2” 
T-bolt on the front panel at hole BJ. 


(_) In the same manner, loosely mount 4-40 x 1/2” 
T-bolts at holes BK, BL, BN, BP, and BO. 
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{ )} Refer to Detail 7-2B and loosely mount the light 
bracket (#204-1978) and the 6-lug terminal strip at 
BR and BS on the front panel as shown. 


Ga22ex Ge 
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FRONT PANEL ASSEMBLY 


Refer to Pictorial 7-3 for the following steps. 


NOTE: As you mount the front panel in the following steps, 
position all wires and cables out of the way to avoid 
pinching them between chassis components. 


(_) Position the front panel and the chassis side panel 
assembly as shown in the Pictorial. Secure the front 
panel to the side panels with 6-32 x 3/8’ flat head 
hardware at BE, BF, BT, and BU. 


(_ ) Similarly, secure the front panel to the circuit board 
center bracket at BG and BH with 6-32 x 3/8” flat 
head hardware. 
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Refer to Pictorial 7-4 for the following steps. ( ) Hold the red window to the light to be sure it is right 
side up. Then, slide the red window in place on top of 
{ ) Position the ‘Heathkit’ nameplate right-side-up and the white diffuser, between the upper and lower 

slide it onto the heads of the T-bolts at BN, BP, and window brackets as shown. _ 
BQ at the bottom of the front panel as shown. Center ( ) Refer to Detail 7-4A. Then, on the inside of the front 
the nameplate on the front panel; then tighten the panel, lift the open ends of the light bracket and place 
three T-bolt nuts on the rear of the panel. the lamp holder under the bracket onto the rear 


surface of the white diffuser. 
NOTE: In the following steps it is important that the 


window brackets be installed properly or the window will ( ) Tighten the T-bolt nuts at BJ, BK, BL, and BS. 
not fit. Position the 6-lug terminal strip so it is at least 1/8” 

away from the lower stud at BS; then tighten the nut 
(_) Refer to the inset drawing on Pictorial 7-4 for an end at BR. 


view of the window brackets. Then slide the lower WHITE 


: ie j DIFFUSER 

window bracket onto the T-bolt heads. Position this (Nene ee 
bracket all the way to the left until it touches the = | 
bezel. ad | : 


@) 


( ) Similarly, slide the upper window bracket onto the 
heads of the T-bolts near the top of the panel. Center 
the bracket across the panel. 


( ) Slide the white diffuser into place between the two 
brackets. 


( ) Carefully remove the paper backing or thin film from 
the red window. 
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Detail 8-1A 
FRONT PANEL WIRING 


SLEEVING 


Refer to Pictorial 8-1 (fold-out from Page 46) for the 
following steps. 


Connect the black wire coming from solder lug SL2 to 
lug 1 of terminal strip BR (NS). 


(P) 


Cut both leads of a 33 kQ (orange-orange-orange), 
1-watt resistor to 1°’. 


Ce 


Refer to Detail 8-1A for the following steps. 


( ) R13. Mount the prepared 33 kQ resistor between 
terminal strip BR lugs 1 (S-2) and 6 (NS). 


Cut the leads of a 1N4002 diode (#57-65) to 3/4”. 
NOTE: When you install this diode in the following 
step, be sure to position the banded end as shown in 
the Detail. 


() 


(_ ) D1. Mount the prepared 1N4002 diode between 
terminal strip BR lugs 2 (NS) and 6 (NS). 


NOTE: To install the indicator lamps in the following steps, 
slide each lamp lead first into the lamp holder from the side 
opposite the terminal strip. Then place sleeving on each lead 
and connect the leads to the indicated terminal strip lugs. 
Solder the lamp leads as instructed in the steps. 


( ) Cutsix 1/2” lengths of sleeving. 


( ) I3. Place a 1/2” length of sleeving on each lead of an 
HA-2 neon lamp. Slide the lamp, leads first, into the 
bottom slot in the lamp holder. Connect one lamp 
iead to terminal strip BR lug 6 (NS) and the othe;lead 


to lug 5 (NS). 
re) WA WA ¥, 1 (INCHES) 2 3 
1/6, 3/8} 5/8, 7/8 
Oo 5 1 (CM) 2 3 4 5 6 7 8 


( 


) 


12. In the same manner, place 1/2” of sleeving on both 
leads of another HA-2 neon lamp. Slide this lamp, 
leads first, into the center slot in the lamp holder. 
Connect one lead to terminal strip BR lug 4 (NS) and 
the other lead to lug 6 (S-4). NOTE: Be sure all the 
leads on lug 6 of the terminal strip are well soldered; 
some leads may be concealed by others. 


11. Place 1/2” of sleeving on the leads of the remaining 
HA-2 neon lamp. Slide the lamp into the top slot of 
the lamp holder. Connect one lamp lead to terminal 
strip BR lug 3 (NS) and the other lead to lug 2 (S-2). 


Refer to Pictorial 8-1 for the following steps. 


( 


) 


Route the small brown wire coming from BO#5 across 
the front of the main circuit board and connect it to 
control R6 tug 3 (NS). 


Locate the small red, orange, and yellow wires coming 
from BO#5 on the wire harness. Tightly twist the 
three wires together. 


Route the twisted red, orange, and yellow wires 
between the bezel and controls R7-R9 as shown, and 
across to terminal strip BR. Connect the yellow wire 
to terminal strip BR lug 5 (S-2), the orange wire to lug 
4 (S-2), and the red wire to lug 3 (S-2). 


Carefully inspect all connections on terminal strip BR. 
Make sure that every wire and lead is firmly soldered, 
that all excess wire and lead lengths have been cut off, 
and that all leads connected to tug 6 of the terminal 
strip are completely clear of the adjacent T-bolt stud 
at BS. 


Locate the red and the brown shielded cables coming 
from BO#5. Cut the shield (outer) leads from both 
cables. Route the two cables across the front edge of 
the main circuit board as shown in the Pictorial. 
Connect the inner leads of both shielded cables to 
switch SW4 lug 1 (S-2). 


Connect the inner jead of the yellow shielded cable 
coming from BOFS to controt RQ lug 2 (NS). Connect 
the shield lead to solder lug SL2 (S-4). 


4 5 6 TE 
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PICTORIAL 8-2 


Refer to Pictorial 8-2 for the foliowing steps. 

NOTE: Connect the wires coming from the main circuit 
board to front panel switches and controis in the following 
steps. As you solder each connection, cut off any excess 


wire lengths. 


{ ) Red wire coming from Z to switch SW4 lug 2 {S-3). 


(_ } Whitered wire coming from T to control R12 lug 2 


(S-1). 

( ) Brown wire coming from NN to control R6 lug 3 
{S-2). 

(_ ) Biack wire coming from solder lug CA to solder lug 
SLi (S-3). 


( ) White-green wire coming from CC to control R8 lug 2 
(S-1). 


{ } Green wire coming from BB to contro! R8 lug 3 {S-1). 


( ) White-brown wire coming from AA to control R6 lug 
2 (S-1). 


{ ) Brown wire coming from KK to controi R/ lug 1 
(S-1). 


( ) White-brown wire coming from Y to control R7 lug 2 
(S-1). 


{ ) White-green wire coming from X to control RQ lug 2 
(S-2). 


( } Green wire coming from W to control RQ lug 3 (S-1). 


NOTE: There are five unused holes on the main circuit 
board. 


Ge gHEATHEKITS 


PAPER INSULATION 


Detail 9-1A 
CRT INSTALLATION 


Refer to Pictorial 9-1 (fold-out from this page) for the 
following steps. 


{ ) Refer to Detail 9-1A and remove the paper backing 
from the small rectangle of paper insulator. Press this 
insulator 1/2” in from edge of the wide opening and 
squarely across the seam of the CRT shield as shown. 


WARNING: Handle the CRT very carefully. Because of its 
high vacuum, do not strike, scratch, or subject the CRT to 
more than moderate pressure at any time. A fracture of the 
glass could result in an implosion of considerable violence 
capable of causing personal injury. 


( ) Carefully unpack the CRT. 


(_) Place the CRT face down on acloth pad and slide the 
CRT shield in place around the CRT. 


( ) Align the CRT socket keyway with the CRT key and 
carefully but firmly press the socket in place on the 
base of the CRT. 


(oo) ee Cuten. Dothem leadssu Of med melee Se, 


(brown-black-green) resistor to 1/2”. 


1/2-watt 


1M 


Detail 9-1B 
fe) Wy WA y «4 (INCHES) 2 3 
1/8 , 3/8} 5/8, 7/8 
ak 5 14 (CM) 2 3 4 5 6 7 8 
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Refer to Detail 9-1B to identify the CRT socket lug numbers 
and for the next two steps. 


(_ ) R19. Mount the prepared 1 MQ resistor between CRT 
socket lugs 1 (NS) and 2 (NS). 


(_ ) Cut the leads of another 1 
(brown-black-green) resistor to 3/4”’. 


MQ, 1/2-watt 


(_ ) R18. Mount the prepared resistor between CRT socket 
lugs 3 (S-1) and 5 (NS). 


(_ ) Refer to the Pictorial and press the CRT into its 
opening in the bezel. Position the socket locating key 
at the 8 o'clock position as viewed from the rear. 


( ) Slide the CRT shield forward over the outer portion of 
the bezel; then center the shield seam and the paper 
insulator directly above switch SW2. 


(_ ) Cut the cushion strip into two equal lengths. 


CRT 
CLAMP 


Detail 9-1C 


( ) Refer to Detail 9-1C and place a length of cushion 
strip onto each of the CRT clamps as shown. 


( ) Install the two CRT clamps on the spacers at DC and 
DD and around the neck of the CRT. Loosely secure 
the clamps with 6-32 x 5/16” hardware as shown. 


(_) Push the CRT forward as far as it will go to be sure the 
face of the CRT touches the back side of the green 
graticule 


(_ ) Position the spacers at DC and DD so the CRT clamps 
do not touch the glass portion of the tube. Tighten the 
side pane! hardware on spacers DD and DC. 


n 


(_ ) Remove the paper backing from the ‘’Danger”’ label. 
Press this label in place on the top of the CRT shield 
as shown in the Pictorial. 


4 5 6 Th 


10 oh) 12 13 14 15 16 17 
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PICTORIAL 84 
Refer to Pictorial 8-4 for the following steps. Refer to Pictorial 8-5 for the following steps. 
NOTE: Turn the chassis assembly bottom-side-up as shown. Connect the remaining wires coming from BO#5 as directed 
Then connect the remaining wires coming from BO#3 and in the following steps. 


‘BO#4 to switch SW2 as directed in the following steps. 
(_) The heavy yellow wire to control R15 lug 2 (S-1). 


( ) Yellow wire to lug 2 (S-1). ( ) The heavy white wire to control R17 lug 1 (S-1). 


( ) Orange wire to lug 3 (S-1). (_ ) The heavy red wire to contro! R17 lug 2 (S-1). 


e NOTE: In the next two steps, be sure the wire ends are 
( ) Two red wires to lug 4 (S-2). wrapped securely around the indicated lugs to make 
mechanically secure connections. 


( ) Violet wire to lug 5 (S-1). 
( ) Either heavy black wire to switch SW5 lug 1 (S-1). 


(_ ) Brown wire to lug 7 (S-1). (_) The remaining black wire to SW5 lug 2 (S-1). 


PICTORIAL 8-5 


SHEATH EITS 


Refer to Pictorial 9-3 (fold-out from Page 52) for the 


@) REMOVE WIRES FROM 
INSULATION. TWIST 
STRANDS TOGETHER. 


ve 


BEND BACK AND CUT OFF 
CENTER STUB. 


ON. G) BEND BACK WIRES AND 
CUTOFF CENTER STUB. 


a 


G) APPLY A SMALL AMOUNT 
OF SOLDER TO EACH BAPE 

LEAD. 
TO MELT THE SOLDER. 


Detail 9-3A 


USE ONLY ENOUGH HEAT 
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( ) Connect the heavy red wire coming from BO#1 to 


following steps. 


{ 


~~ 


) 


~~ 


Prepare a 12” heavy blue wire. Then refer to the inset 
drawing on the Pictorial and connect one end to hole 
D in the main circuit board (S-1). 


Route this wire across the rear of the circuit board and 
under the wire harness, and connect it to CRT socket 
lug 1 (S-3). 


Connect the heavy orange wire coming from BO#1 to 
CRT socket lug 2 (S-2). 


Connect the heavy yellow wire coming from BO#1 to 
CRT socket lug 4 (S-1). 


(INCHES) ed 3 


CRT socket lug 5 (S-2). 


Prepare the remaining length of 300 twin lead as 
shown in Detail 9-3A. Then refer to the inset drawing 
and connect one end of this twin lead to holes S and R 
in the main circuit board. Solder both wires to the foil 
and cut off the excess wire lengths. 


At the other end of the twin lead, connect the lead 
coming from hole S to CRT socket lug 6 (S-1), and 
connect the other lead to CRT socket lug 7 (S-1). 


Set the assembly aside temporarily. ~ 
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PICTORIAL 10-1 
Refer to Detail 10-1B for the following steps. 


RF SHIELD ASSEMBLY MOAN EET 
Ue In the following steps, capacitors will be mounted on 
Refer to Pictorial 10-1 for the following steps. switch SW1. It is important that you perform these 
steps very carefully to keep solder from getting into 
( ) SW1. Refer to Detail 10-1A and mount the RF switch contacts. ; 


Attenuator switch (#63-1223) on the RF shield with a 

thick control lockwasher and a control nut. Position 2. To prepare each capacitor, cut its leads to 3/8”. 

the switch as shown in the Pictorial. Position the capacitor leads through the designated 
lugs from the inside area of the switch as shown in the 
inset drawing on Detail 10-1B. 


3. | When you solder the lugs and leads, solder from the 
outside of the lug. Use solder sparingly, but use 
enough to make a good connection. 


( ) C2. Connect a .56 pF _ phenolic capacitor 
(green-blue-gray) between switch SW1 lugs 11 (S-1) 
and 10 (NS). 


( ) C3. Connect a 1 = pF _ phenolic capacitor 
(brown-black-white) between switch SW1 Jugs 10 (S-2) 


REM ENUA TOR euaieaS) 
CANS ( ) C4. Connect a 2.2 pF phenolic capacitor 
Neve (red-red-white) between switch SW1 lugs 9 (S-2) and 8 
PZ (NS). 
Detail 10-1A (_ ) C5. Connect a 5 pF disc capacitor between switch 


SW1 lugs 8 (S-2) and 7 (NS). 


Gea HErarHxir? 


RF ATTENUATOR 


INSET 
Detail 10-1B 


NOTE: When you install the capacitor in the following step, 
be especially careful to avoid shorting its leads to the switch 
mounting stud. 


{ }) C6. Connect a 10 pF disc capacitor between switch 


SW1 lugs 7 (S-2) and 6 (NS). 


C7. Connect a 20 pF disc capacitor between switch 
SW1 lugs 6 (S-2) and 5 (NS). 


C8. Connect a 47 pF disc capacitor between switch 
SW1 lugs 5 (S-2) and 4 (NS). 


C9. Connect a 100 pF disc capacitor between switch 
SW 1 lugs 4 (S-2) and 3 (NS). 


C11. Connect a 150 pF disc capacitor between switch 
SW1 lugs 3 (S-2) and 2 (NS). 


Cuta 1 length of sleeving. 
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( ) C1. Place the 1” sleeving on one lead of a 39 pF mica 
capacitor. Connect this lead of the capacitor to switch 
SW1 lug 1 (S-1). The free capacitor lead will be 
connected later. 


NOTE: In the following step, to properly install the RF 
shield assembly, you may have to reposition the power 
transformer slightly. To do this, loosen the transformer 
mounting screws, push the transformer as far as possible 
toward the side panel, and then retighten the mounting 
screws securely. 


(o>) 


Position the RF shield assembly into the chassis 
compartment. Route the twin lead coming from the 
demodulator circuit board through the rectangular 
opening in the shield, and route the shielded cables 
from the wire harness through the semicircular cutout 
as shown. Secure the RF shield to the rear and side 
panels with #6 x 3/8” sheet metal screws at AR, AS, 
DG, and DH. 


Refer to Pictorial 10-2 for the following steps. 


(_ ) Connect the free end of the green wire coming from E 
on the demodulator circuit board to switch SW1 lug 2 
(S-2). 


Cut a 1” length of sleeving. Place this sleeving on the 
free lead of the 39 pF mica capacitor coming from 
switch SW 7 lug 7. 


Form a small loop in the end of 47 kQ resistor R1 lead 
as shown. Pass the free end of the 39 pF mica 
capacitor through this loop. Crimp the two leads 
together. Then solder the connected leads and cut off 
any excess lead lengths. 


\\\\ 


(INCHES) 2 3 


~~ 


" SLEEVING 


9 


4 5 6 We 
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Refer to Pictorial 10-3 for the following steps. 


Seer 


Piace the 1” rubber shaft coupler 1/4’ onto one end 
of the 7-7/8” shaft. 


Refer to Detail 10-3A and start two 6-32 x 1/8” 
setscrews into the shaft coupler holes as shown. 


Turn contro! R7-R9 fully counterclockwise as viewed 
from the outside of the front panel. 


Position the small end of the coupler onto the rear 
shaft of control R7-R9 so the setscrew is straight up. 
Tighten setscrew B onto the control shaft. 


URS PARED SHAFT 


RUBBER 
COUPLER 


PICTORIAL 10-3 Se 


‘ 


\ 


\ 


Position the end of the 7-7/8” shaft into the larger end 
of the coupler. Do not tighten the setscrew. 


Work the open end of the rubber shaft coupler onto 


’ the shaft of switch SW17 as shown in the inset drawing 


on Pictoria} 10-3. 


Refer to Detail 10-3B and turn the 7-7/8” shaft so the 
switch rotor contact tab is at the 12 o’clock position 
as shown. 


Tighten setscrew A onto the 7-7/8” shaft. 


Detail 10-34 


Detail 10-3B 


KNOB INSTALLATION 


Refer to Pictorial 11-7 (fold-out from this page) for the 
following steps. 


NOTE: THE KNOB INSERT MAY LOOK LIKE 
EITHER A OR B BELOW. iT MUST GO ON 
SHAFT AS SHOWN. 


THIS END GOES 
INTO THE KNOB 


SPRING 


FLAT OF 
CONTROL 
SHAFT 


Detail 11-1A 


NOTE: Refer to Detail 11-1A and notice that the knob 
insert is tapered. When you place one of these inserts on a 
shaft, be sure the smaller (tapered) end faces out or the 
knob will not slide onto the insert. If you are not sure which 
end is smaller, rol] the insert across a flat surface: the insert 
will gradually turn toward the smaller end. 


{ } Refer te Detail 11-1B and place long knob inserts on 
the Intensity, Mode, and Focus shafts. 


{ } Firmly press a small round knob onto the insert on the 
Intensity shaft. Then remove both the knob and 
insert. 


Refer to inset drawing #1 on the Pictorial and tap the 
insert into the knob with a hammer and a nut driver 
(or other suitable tool) until the insert is fully seated. 


} Replace the knob and insert on the Intensity shaft. 


{ } In the same manner, install knobs onto the inserts on 
the Mode and Focus shafts. 


Refer to Detail 11-1C for the following steps. 


{ } Place a felt washer onto the Horizontal 


Gain-Horizonta} Pos (Position) shaft. 


{ } Place 2 felt washer onto the Vertical Gain-Vertical Pos 
{Position} shaft. 
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NOTE: In the following steps you will install the short knob 
inserts and the lever knobs. Each short knob insert is made 
so it will fit the contro! shaft incorrectly if it is inverted. To 
properly install the insert, it must be placed on the shaft so 
the recessed part of the short lug is toward the front panel 
and the fiush side is toward the end of the shaft. See the 
inset drawing on Detail 11-1C. 


{ } Install short knob inserts on the Vertical Pos, 
Horizontal Pos, and Range shafts. Turn the Range 
switch and the two controls to their clockwise 
positions. 


( } Press a lever knob onto the Range switch knob insert 
and position the lever over the ‘100 Hz” marking on 
the front pane}. Do this carefully. When you are sure 
the knob is correctly positioned, push it firmly onto 
the insert. Then remove both knob and the insert. 


{ ) Refer to the inset drawing on the Pictorial and 
carefully tap the knob insert into the knob until it ts 
flush with the front surface on the knob. Replace the 
knob and insert on the Range switch. 


( ) Similarly, push another lever knob onto the insert on 
the Vertical Pos control. Position the lever at 711 
o'clock as shown on the Pictorial. Remove the knob 
and insert, tap the insert into the knob, and then 
replace the knob and insert on the shaft. 


{ } in the same manner, install a iever knob and insert on 
the Horizontal Pos shaft. 


Refer to Detail 11-1D for the following steps. 


{ ) Start an 8-32 x 1/4” setscrew into each of the large 
round knobs. 


{ } Turn the center (small) shafts on the Vertical Gain, 
the Sweep, and the Horizontal Gain controls fully 
counterclockwise. 


{ ) Place a small brass bushing onto each of these contro! 
shafts. Position the slot in the bushing at 4 o’clock as 
shown in the Detail. 


{ ) Place a large round knob onto the Vertical Gain shaft. 
Position the knob pointer at 7 o'clock; then tighten 
the knob setscrew. Leave approximately 1/32’ of 
space between the large knob skirt and the lever knob. 


{( ) In the same manner, install large round knobs on the 
Sweep and the Horizontal Gain shafts. 
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LINE CORD INSTALLATION 


Refer to Pictorial 12-1 for the following steps. 

( ) Refer to Detail 12-1A and split the outer insulation of 
the line cord for 4 inches, as follows, so you do not 
cut into the protective insulation for the AC leads. 
the Use a knife point to score a line BETWEEN the 

two grooves. 


ae Turn the cord over and repeat step 1. 


3. Grasp the lead ends by the insulation and pull 
the leads apart.. The line cord will separate on 


the scored lines. 
SCORE INSULATION 
BETWEEN TWO GROOVES 


GROOVES 
< GROUND 
SSD LEAD 

(GREEN) 


Detail 12-1A 


Important Note: Study Detail 12-1A carefully and identify 
the ribbed and smooth line cord leads. 


(_ ) Refer to Detail 12-1B and cut the green lead to 1”’ and 
the smooth-insulation lead to 2’’. Remove 1/4” of 
insulation from each cut lead; then twist the wire ends 
tightly and apply a small amount of solder to hold the 
strands together. 


NOTE: As you connect each of the line cord leads in the 
following steps, securely wrap each wire end around the 
designated lug to assure a good mechanical connection. 


(_ ) Pass the free end of the line cord through rear panel 
hole M as shown in the Pictorial. Connect the green 
lead to solder lug O (S-1). 


{_ ) Connect the ribbed (long) line cord lead to terminal 
strip G lug 2 (S-3). [NOTE: Refer to inset drawing #2 
on the Pictorial and connect the ribbed (long) line 
cord lead to terminal strip G lug 1 (S-2), if your line 
voltage is 240 VAC.] 


{ ) Connect the smooth line cord lead to fuseholder F1 
lug 2 (S-1). 


(INCHES) 2 3 
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Sn 
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PICTORIAL 12-1 


( ) Refer to Detail 12-1C and place a strain relief on the 
line cord close to the outside of the rear panel. Then 
push the strain relief into hole M as shown. 


Refer to Pictorial 12-2 for the following steps. 

( ) Cut a 2” length of black wire. Remove 1/4” of 
insulation from one wire end, and 1/2” of insulation 
from the other end. 


(_ ) ‘Push the 1/2” prepared end of the black wire into the 
center pin of a phono piug as shown. Heat the tip of 
the center pin and allow solder to flow into the 
opening in the tip. 


(_) Press the free end of the black wire onto the outer 
shell of the phono socket and apply solder to hold it 
in place. 


This completes the assembly of your shorting piug. 


This completes the “Step-by-Step” assembly of your Station 
Monitor, except for “Final Assembly” to follow fater. 
Carefully inspect all connections for loose wires or 
unsoldered connections. Remove any wire clippings or 
solder splashes. Then proceed to ‘‘Initial Tests.” 


INITIAL TESTS 
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Figure 1-1 


Refer to Figure 1-1 for the locations of the test points called 
out in the following steps. 


if an ohmmeter is available, make the following checks 
before you apply power to the unit. If you do not get the 
correct indication, refer to ‘‘In Case of Difficulty” on Page 
85. Connect the negative meter lead to chassis ground. 
NOTE: Allow a few seconds for capacitors to charge. 


HEATHEIT® 


Connect the Positive 
Meter Lead To: 


Correct Reading 


(_) CRT socket lug 1 3 MQ. or greater. 


(_ ) Junction of resistors R148, 100 kQ or greater, 


R149, R151, and R152 


{ ) Emitter (E) of transistor Q122 150 22 or greater. 
( ) Collector (C) of transistor Q122 450 22 or greater. 
This completes the “Initial Tests.” Proceed to 
“Adjustments.”’ 
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ADJUSTMENTS 


TRACE 


Refer to Figure 2-1 (fold-out from Page 58). In the 
following steps, all controls will be called out in capital 
letters just as they appear on the Station Monitor. The 
following markings are abbreviated. The numbers. in 
parentheses refer to the numbered paragraphs on Figures 2-1 
and 2-3. 


MARKING FULL MEANING 


Front Panel Controls (Figure 2-1) 


VERTICAL POS (4) Vertical Position 


HORIZONTAL POS (8) Horizontal Position 


Circuit Board Controls (Figure 2-2, fold-out from 


Page 65) 
VERT BAL Vertical Balance 
HORIZ BAL Horizontal Balance 


Rear Panel Controls (Figure 2-3, fold-out from 
Page 65) 


ASTIG (10) Astigmatism 


ATTEN (11) Attenuator (switch) 


Do not plug the AC line cord into a power outlet until you 
are so instructed. It is suggested that you read this entire 
section of the Manual before you perform any of the 
following steps in order to clearly understand the overall 
operation of the Monitor. Refer to the “In Case of 
Difficulty” section (Page 85) if you do not get the proper 
response to any of the following adjustments. 


HEATHEBEIT'" 


Refer to Figure 2-1 for the following adjustments. 
(_-)} MODE switch — fully counterclockwise. 


( -) SWEEP control — fully clockwise. 


() HORIZONTAL GAIN control — fully 


counterclockwise. 


( ) HORIZONTAL POS contro! — center of rotation. 


(.) VERTICAL GAIN control — fully counterclockwise. 


(._) VERTICAL POS control — center of rotation. 


(~ ) FOCUS control — center of rotation. 


( ) INTENSITY control — pushed in (OFF) — fully 
counterclockwise. 


( ) RANGE switch — 1 kHz position. 


Refer to Figure 2-2 (fold-out from Page 65) for the 
following adjustments. 


(_) Vert Bal control. Preset the control stop-tab to the 3 
o'clock position. 


as 


( ) Horiz Bal control. Preset the control stop-tab to the 9 
o'clock position. 
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Refer to Figure 2-3 (fold-out from Page 65) for the 
following adjustments. 


( ) ATTEN switch — X1 (up) position. 


ASTIG contro! — center of rotation. 


ed, 


CAUTION: VOLTAGES IN THIS INSTRUMENT ARE 
DANGEROUS. Use extreme care whenever you operate or 
handle it when it is not in its cabinet. The dangerous voltage 
areas are shown in the ‘‘Chassis Photographs’’ (Page 97). 
Some of the highest voltages in the Monitor appear at the 
lugs of the CRT socket, the FOCUS control, and the 
INTENSITY control. These voltages could be fatal.-Anytime 
a part in these areas must be handled, turn off the power, 
remove the line cord from its outlet, and use a screwdriver 
and an insulated lead to short the positive (+) leads of the 
large electrolytic capacitors to the chassis. 


() 


Plug the line cord into an AC outlet. 


Pull the INTENSITY knob out to its ON position. 
Then turn it clockwise to approximately 3/4 of its 
rotation. The SSB indicator lamp and the CRT 
filament should glow. 


(2) 


Allow one minute for the CRT to warm up. A spot 
should appear on the CRT screen. If no spot appears, 
simultaneously adjust the VERTICAL POS and the 
HORIZONTAL POS controls until you locate the 
spot. If no spot appears, turn the unit off and refer to 
“In Case of Difficulty’ (Page 85). 

Turn the Monitor off and disconnect the line cord. 


ie) 


NOTE: The Mode indicator lamps may not go out 
immediately when the power is turned off. This is normal, as 
the lamp is connected to the B+ circuit and the electrolytic 
capacitors discharge slowly. 


() 


Refer to Figure 2-4 and temporarily connect a 5” 
length of hookup wire from EE to BB (Marked on the 
top of the board) on the foil side of the main circuit 
board as shown. 


Plug the line cord in and turn the unit on. 


Adjust the INTENSITY contro! until the spot is 
clearly visible but not too bright. 


Alternately adjust the FOCUS and ASTIGMATISM 
controls for the smallest, sharpest spot. 


Ls 4 


() 


Figure 2-4 


Rotate the HORIZONTAL POS control and notice 
that the spot moves horizontally across the CRT 
screen. 


Rotate the VERTICAL POS contro! and notice that 
the spot moves vertically on the screen. 


Adjust the HORIZONTAL POS and the VERTICAL 
POS controls to center the spot on the screen. 


Slowly turn the HORIZONTAL GAIN control! 
clockwise. The spot should now become a horizontal 
line or trace. NOTE: If the trace expands in only one 
direction, refer to Figure 2-2 and adjust the HORIZ 
BAL control slightly until the line expands equally in 
both directions. This adjustment is not critical at this 
time. 


Cas SID ATIHKITS 


NOTE: lf the horizontal line is not parallel with the 
horizontal lines on the grid screen, perform the following 
four steps. !f the lines are parallel, omit the next four steps. 


{ } Observe the slant of the trace on the CRT and 
estimate how far the CRT should turn to make the 
lines parallel. 


{ } Turn off the power and unplug the line cord. Use a 
screwdriver with an insulated handle and momentarily 
short the positive (+) leads of the large electrolytic 


capacitors to chassis ground. This will assure a 
complete discharge. 
{ } ‘Loosen the clamp (if necessary} at the base of the 


CRT and rotate the tube the amount estimated to 
make the trace horizontal. 


on 
~~ 


Plug in the line cord and turn the Monitor on. Check 
to see that the trace is horizontal. If necessary, turn 
the unit off and repeat these four steps until you get 
the desired results. 


{ } Be sure the CRT face is against the graticule; then 
tighten the CRT clamp screws. 


{ } Plug the iine cord into the AC receptacle and turn the 
unit on. 
{ } Turn the MODE switch to illuminate the TRAP 


indicator. The screen may be blank; the spot is 
automatically clamped to the right and may or may 
not be visible on the screen. 


( } Turn the HORIZONTAL’ GAIN _ fully 


counterclockwise. 


{ } Turn the MODE switch to Hluminate the CROSS 
indicator. The spot should appear in the center of the 
screen. 


{ } Return the MODE switch to the SSB position. 


Turn the VERTICAL GAIN control fully clockwise. 
You should observe a vertical trace line at the center 
of the screen. If the trace expands more in one 
direction than in the other, adjust the VERT BAL 
control on the main circuit board for equal trace 


“ns 
~~ 


expansion. 


NOTE: There wil! be an interaction between the VERT BAL 
and the VERTICAL POS contro!s, between the HORIZ BAL 
and the HORIZONTAL POS controls, and between the 
EQCUS and the ASTIGMATISM controls. Each time you 
adjust one of these controls, recheck the operation of the 
others to be sure they remain correctly set. Always focus 
and recenter the spot. 
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( ) With the VERTICAL GAIN control fully clockwise, 
turn the HORIZONTAL GAIN control until you see a 
diagonal! line as shown in Figure 2-5A. This line may 
appear as shown in Figures 2-5B through 2-5E. If so, 
correct the trace to a straight diagonal line by making 
the adjustment suggested with the appropriate Figure. 


Figure 2-5A 


Adjust the VERT BAL control 
clockwise for a straight diagonal 


Adjust the VERT BAL control 
counterclockwise. 


Adjust the HORIZ BAL control 
clockwise. 


Figure 2-5E 


NOTE: It may be necessary to alternately adjust both the 
HORIZ BAL and the VERT BAL controls to obtain the 
desired trace. 
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( 


( 


) 


) 


Adjust the VERT BAL control clockwise until the ( ) Turn the VERTICAL GAIN and the HORIZONTAL 
trace begins to distort in the upper right corner of the GAIN controls fully counterclockwise. 

screen. Observe the control setting. Turn the control 

counterclockwise until the trace begins to distort in 

the lower left corner of the screen. Observe this (_) Alternately adjust the FOCUS and ASTIGMATISM 
control setting. Set the VERT BAL control midway controls for the smallest, sharpest spot. 

between the two observed settings. 


Repeat the operation described in the previous step,  ( ) Turn the Monitor OFF. Remove the jumper wire from 
only with the HORIZ BAL control. the foil side of the main circuit board. 


RF SAMPLING CHECKOUT 


DUMMY 
Se) 
SR 


@ @ 


HEATH COMPANY 
BENTON HARBOR, MICHIGAN 49022 
MODEL SB-614 


EXCITER 


© 


(ANTENNA OUTPUT) 


120/240VAC 50/60Hz 25WATTS 


TRANSMITTER 


WIRED FOR 120VAC 


WIRED FOR 240VAC G) 


@ CAUTION: 
DISCONNECT LINE CORD @ 
BEFORE OPENING 


HORIZ 


Ip 2 D sone aig ‘2e@o8 es 


ui 


@ 


Figure 3-1 
Refer to Figure 3-1 and connect the transmitter (_ ) Refer to Figure 3-2 and temporarily connect a 2-1/2” 
output to the Station Monitor as shown. Connect a 50 length of hookup wire from the Antenna jack bus wire 
92 dummy load to the remaining open ANTENNA jack to lugs 2 and 3 of the EXCITER dual phono socket. 


on the rear of the Monitor. 


Install the phono shorting plug into the VERT input ( ) Apply AC power to the transmitter and to the 
phono socket. Monitor. 
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Figure 3-2 


On the Station Monitor, set the controls and switches 
as follows: 


Wr) 


RANGE switch — 100 Hz. 

MODE switch — SSB. 

VERTICAL GAIN — fully counterclockwise. 
HORIZONTAL GAIN — turn clockwise for a 
full screen-width trace. 


IMPORTANT: Always keep the amplitude of the CRT 
display within the graticule (screen lines) by adjusting the 
VERTICAL GAIN control. Failure to keep the display 
amplitude within the graticule viewing area can cause toroid 
coil L201 and resistor R201 to overheat, and may result in 
damage to either of these parts. A good height pattern is 
from 1/2’ to 1”. When you adjust the VERTICAL GAIN 
control, any RF pattern displayed will increase or decrease 
in small height increments; this is normal. 


Tune the transmitter for a normal output. Observe the 
pattern on the Monitor screen. 


( ) 


NOTE: A two-tone generator connected to the microphone 
input of your transmitter will produce a uniform trapezoid 
(“Christmas-tree’’) pattern on the Monitor screen. If you 
have a two-tone generator, use it in place of the microphone 
in the following steps. 


_— 
— 


Transmit in the SSB mode of operation and talk into 
the microphone. Adjust the SWEEP control for a 
series of “Christmas-tree’ patterns on the Monitor 
screen. See Figure 3-3. 


_ 
~ 


Turn the Monitor MODE switch to the TRAP 
position. 


Key the transmitter in the SSB mode and talk into the 
microphone. Stop talking and observe that the CRT 
pattern becomes a spot and moves to the right and off 
the screen. 


Turn off the transmitter and the Station Monitor 
power. 


Remove the temporary jumper wire from the 
ANTENNA and EXCITER jacks. 
Unplug the line cord. 


Remove the shorting plug from the VERT input 
phono socket. 


This completes the ‘“Adjustments’’ of your Station Monitor. 


Figure 3-3 
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HEATH COMPANY 
BENTON HARBOR, MICHIGAN 49022 


MODEL SB-614 


EXCITER ANTENNA 


120/240VAC 50/60Hz 25WATTS 


WIRED FOR 120VAC 


WIRED FOR 240VAC 


@ CAUTION: 


DISCONNECT LINE CORD D 
= 


BEFORE OPENING db 


(i) 2 


VERT ioak 


@ 


VERTICAL ATTENUATOR, SW3: 
In the X10 position this switch 
reduces input signal strength by a 
factor of 10, increasing the overall 
capability of the vertical amplifier. 


ASTIGMATISM, R21: This control 
adjusts the shape of the spot on the 
CRT. It is used in conjunction with 
the FOCUS control to obtain the 
sharpest, clearest display on the 

screen. 


Figure 2-3 
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FINAL ASSEMBLY 


HEATH COMPANY @ 
BENTON HARBOR. MICHIGAN 49022 
MODEL SB-614 


120/240VAC 50/60Hz 25WATTS 


( WIRED FOR 120VAC ) 
BLUE AND 
WHITE 


LABEL D 


@ CAUTION: 
DISCONNECT LINE CORD 
BEFORE OPENING 


<) 


FUSE LABEL 


ANTENNA 
‘Pr_ Pr 


2 oy ow D 
a 5 ©0S @ 


PICTORIAL 13-1 


Refer to Pictorial 13-1 for the following steps. 


{ ) Loosen the chassis mounting screws at AT and AR. 
Position the slots in the lower edge of the access panel 
down onto the mounting screws as shown. Tighten 
screws AT and AR. 


NOTE: In the following step the blue and white 
identification label will be mounted on the kit. Refer to the 
numbers on this label in any communications you have with 
the Heath Company about your kit. 


( ) Remove the paper backing from the blue and white 


label and press the label in place on the rear panel. Do 
this exactly as shown in the Pictorial to expose the 


HEATHEIT" 


words “Wired for 120 VAC” if this is the voltage in 
your area. If your kit is wired for the higher voltage, 
cover “Wired for 120 VAC” with the label, and expose 
‘Wired for 240 VAC.” 


On the fuse label, if your kit is wired for 120-volt 
operation, write ‘‘1/2A-S/B” in the spaces provided. If 
it is wired for 240-volt service, write ““1/4A-S/B” for 
your fuse value. 


Remove the paper backing from the fuse label. Then 
press the label in place on the lower edge of the side 
panel between the rear panefand the front edge of the 
chassis, as shown. 


67 


pees (eeegerm arses] 


TRIM PLATE 
(BRUSHED SURFACE) 


PICTORIAL 13-2 
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Detail 13-2A 


Refer to Pictorial 13-2 for the following steps. 


( ) Refer to Detail 13-2A and mount a foot on the 
cabinet bottom at EA with 6-32 x 1/2” hardware. 


( ) Inthe same manner, mount another foot at EB. 


NOTE: In the following two steps, if you do not want your 
Station Monitor to be tilted upward at the front, discard the 
two foot spacers and the 6-32 x 1-3/8’ screws. Use the feet 
and the two extra 6-32 x 1/2” screws provided. 


(_ ) Refer to Detail 13-2B and mount a foot and a foot 
spacer at EC on the cabinet bottom. Use 6-32 x 1-3/8” 
hardware. 


( ) In the same manner, mount another foot and foot 
spacer at ED. 

NOTE: In the following steps, the trim plates have a brushed 

surface and a plain surface. Be sure to position the plates so 

the brushed sides are out. 


( ) Place a 10-32 x 1/2’ screw into one of the trim plate 


holes. Place two 3/4” flat washers on the end of the 
screw. Then start the screw into hole EE in the left 


side panel. 
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) In the same manner, start another 10-32 x 1/2” screw 
through the trim plate, through two flat washers, and 
into hole EF in the left side panel. 


) In the same manner, loosely mount the other trim 
plate on the right side panel with 10-32 x 1/2” 
screws and 3/4” flat washers at EG and EH. 


) Position the chassis assembly into the cabinet bottom 
as shown in the Pictorial. Be sure the flat washers at 
EE, EF, EG, and EH are inside the edges of the 
cabinet. Position the four trim plate bolts into the 
notches in the cabinet bottom. 


) Position the cabinet top down onto the cabinet 
bottom as shown and inside the top edges of the trim 
plates. After the front and rear of the cabinet sections 
are aligned, secure the four trim plate mounting 
screws. 


This completes the assembly of your Station Monitor. 


GegurcrHxirT? 


) 


HEATH COMPANY 
BENTON HARBOR, MICHIGAN 49022 


MODEL 58-614 EXCITER ANTENNA 


,) Q 
222, 


120/240VAC 50/60Hz 25WATTS 


WIRED FOR 120VAC 


WIRED FOR 240VAC 


@ CAUTION: 


DISCONNECT LINE CORD 
BEFORE OPENING 


@ VERT HORIZ 
ge 9- E98 « 


U : 
© 


(AUDIO OUTPUT) 


RECEIVER 


Figure 4-1 


OPERATION 


In addition to the following material, you will also find 
much information on the use of oscilloscope monitors for 
amateur purposes in recent editions of the “’Radio Amateurs 
Handbook,” published by the American Radio Relay 
League. 


RECEIVER MONITORING (Figure 4-1) 


Connect a pair of wires or a cable to the receiver speaker 
terminals as shown. Then connect these wires or the cable to 
the VERT phono jack of the Monitor. 


Place the RANGE switch at the 100 Hz position and the 
SWEEP control at approximately the center of its rotation. 
Adjust the VERTICAL GAIN and HORIZONTAL GAIN 
controls to produce the desired patterns as shown on Page 
77 under “Transmit Envelope Patterns.” 


When the receiver is adjusted for normal operation on an 
average signal, the VERTICAL GAIN control should be 
adjusted to produce a pattern 1/2” to 1” high. 


NOTE: If negative clipping of the display is observed, too 
much receiver audio signal is coupled into the Monitor. 
Reduce the receiver audio gain, or place Monitor Atten 
switch SW3 in the X10 position. 


Many of the transmitter patterns described later may also be 
observed as a received signal. Bear in mind the limitations 
described in the following paragraphs, and ‘refer to the 
appropriate sample patterns for the type of signal received. 
(See Figure 4-2, fold-out from this page.) 


He ATHIEIT 


The receiver can produce several distinct effects which can 
alter or reshape the incoming signal into a display quite 
different from that which was transmitted. The two most 
pronounced effects are produced by the presence of AVC, 
and by the narrow bandwidth employed in newer receivers. 


With the AVC on, as you observe a pulsing signal such as CW 
or sideband, the leading portion of the waveform may be 
displayed with considerable higher than normal amplitude. 
This leading portion will reduce in height as the AVC takes 
hold. You can see this effect most easily by observing the 
difference between patterns 35 and 36 on Page 83. 


You may note the same distortion when watching voice 
patterns that produce momentary flat-topping on sideband. 
This problem can be avoided if you turn off the receiver 
AVC and reduce the RF gain sufficiently to prevent 
overload. 


The bandwidth of the receiver IF determines the ability of 
the Monitor to reproduce a display of the actual transmitted 
signal. Refer to the pattern sequence shown in Figure 4-2. In 
order to obtain an undistorted display, the IF bandwidth 
must be roughly 10 times the modulating frequency. For 
example, a 3 kHz bandwidth will pass a 300 Hz square wave 
without distorting it, but a 1000 Hz square wave would be 
shown as a somewhat distorted sine wave. Therefore, SSB 
signals that are ‘flat-topping” may appear acceptable on the 
RF envelope patterns. 


You can most easily identify flat-topped signals by observing 
the lack of peaks and valleys in the pattern. See Figure 4-2. 
It is possible, however, that the signal may be deliberately 
“shaped’” by premodulation clipping and filtering in the 
transmitter to produce a pattern that may appear somewhat 
flat-topped. 
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TRANSMITTER MONITORING (Figure 5-1) 


Most transmitters have 50-75 Q coaxial outputs. The 
following instructions are written for this type of 
connection with either a dummy load or an antenna. Make 
sure a dummy load or antenna is connected each time you 
operate the transmitter, either through the monitor as in the 
case of coaxial feed or directly where other antenna 
transmission line systems are used. 


Refer to Figure 5-1 and connect the transmitter, the Station 
Monitor, and antenna or dummy load as follows: 


terminating ‘the VERT input : socket with the shorting plug, 
or by terminating the station receiver ‘speaker. When you 
monitor audio signals from the receiver, “the receiver audio 
must be muted during transmit intervals to avoid some 
superimposing of RF and audio signals. 


the Connect the RF output of the transmitter or linear 
amplifier to either ANTENNA jack on the rear of the 
Monitor. 


De Connect the dummy load or antenna to the other 
Monitor ANTENNA jack. 
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Set the front panel controls as described in the 
“Adjustments” section of the Manual on page 61. Set 
the VERTICAL GAIN control fully counterclockwise. 


Turn on the transmitter and adjust the VERTICAL 
GAIN, HORIZONTAL GAIN, and SWEEP controls 
for the desired pattern height and display. 


IMPORTANT: Always keep the amplitude of the 
display within the graticule (screened lines) by 
adjusting the VERTICAL GAIN control. Failure to 
keep the display amplitude within the graticule 
viewing area can cause toroid coil L201 and resistor 
R201 to overheat, and may result in damage to either 
of these parts. If the RF input to the Monitor 
approaches the 1000-watt limit, and if a steady CW or 
two-tone signal is being monitored, reduce the RF 
display to one-half the screen height and minimize the 
duration of the keyed signal. Normal keyed CW and 
SSB (voice modulated) signals may be displayed at full 
screen height for any period of time. 


Check the modulation of an AM or SSB transmitter by 
connecting a two-tone generator to the microphone 
input of the transmitter. Check voice modulation by 
using a microphone to voice modulate the transmitter. 


Refer to the ‘‘Transmit Envelope Patterns’’ on Page 77 
to evaluate the transmitter display. 
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RF TRAPEZOID PATTERNS (Figure 6-1) 


To check a linear amplifier for linearity, it is necessary to 
compare the exciter output with the RF output of the linear 
amplifier. The connections to be made for this purpose are 
shown in Figure 6-1. 


ik Connect a coaxial cable from the RF output of the 
exciter to either EXCITER input jack of the Monitor. 


Da Connect a coaxial cable from the other EXCITER jack 
on the Monitor to the input jack of the linear 
amplifier. 


(EXCITER 
INPUT) 


(ANTENNA 
OUTPUT) 


LINEAR AMPLIFIER 


Figure 6-1 


3. 


Connect a coaxial cable from the RF output of the 
linear amplifier to either ANTENNA jack of the 
Monitor. 


Connect the dummy load or antenna to the other 
ANTENNA jack on the Monitor. 


Connect a two-tone generator to the microphone 
input of the exciter. 


Set all front panel controls on the Monitor as directed 
in the “Adjustments” section of the Manual on Page 
61, but with the MODE switch in the TRAP position. 


Turn on the exciter and linear amplifier and adjust the 
Monitor VERTICAL GAIN and HORIZONTAL GAIN 
controls, and the transmitter audio gain control, for 
the desired display height pattern. If the RF input to 
the Monitor approaches the 1000-watt limit, and if a 
steady CW or two-tone signal is being monitored, 
reduce the RF display to 1/2 the screen height and 
minimize the duration of the keyed signal. 
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SPACE 
CHANNEL 


8. The trapezoid pattern that is shown on the Monitor Bae 
screen is obtained by comparing the RF output signal 
from the exciter with the amplified RF output of the 
linear amplifier. Refer to the “Trapezoid Pattern” on 


pages 80 and 81 for display analysis. 


RTTY TERMINAL 
UNIT 


RECEIVER 


NOTE: The RF trapezoid pattern only indicates the 
linearity of the linear amplifier. This setup should not be 
used for general monitoring as it does not evaluate the 


exciter signal. PRINTER 


RTTY CROSS PATTERNS (Figure 7-1) 3/4" 
ats Connect a coaxial or shielded cable from the “mark” 
channel of the RTITY terminal unit to the HORIZ 3/4" 
input jack of the Monitor. 
2 Connect a coaxial or shielded cable from the “‘space”’ Figure 7-1 


channel of the RTTY terminal unit to the VERT input 
jack of the Monitor. 


Sh Set the front panel controls as directed in the 
“Adjustments’’ section of the Manual on Page 61. 


5. | With the space channel connected to the VERT input 

4. Turn the terminal unit and Monitor on, and place the and the mark channel connected to the HORIZ input, 
Monitor MODE switch in the CROSS position. adjust the VERTICAL and HORIZONTAL GAIN 
controls on the Monitor to produce a cross pattern 

with equal height and width (about 3/4” x 3/4"). 


NOTE: The “mark” and “space” outputs of the terminal Once the desired size of the cross pattern has been set, 
unit should be adjusted to provide equal output voltages the gain controls on the Monitor should not be 
from the two channels when properly tuned in. You can changed, as this will interact with the true setting of 
determine this by alternately inserting mark and space the balance control on the terminal unit. 


signals into the VERT input of the Monitor and adjusting 
the terminal unit’s balance control for equal height from 6. Refer to the ““RTTY Cross Patterns” on Page 82. 


both channels. 
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Figure 8-1 


OSCILLOSCOPE USE (Figure 8-1) 


The Station Monitor can be used as a normal oscilloscope 
for limited test applications where high sweep frequency or 
high vertical amplifier gain are not required. 


For most applications, the MODE switch will be set at the 
SSB position to use the internal sawtooth generator for 
horizontal sweep. To use an external source for horizontal 
sweep, connect the horizontal signal to the HORIZ input, 
place the MODE switch at the CROSS position. 


To use the Station Monitor as an oscilloscope, connect the 
leads and adjust the controls as follows. 


Ue Connect a test lead to the VERT input jack. Use a 
normal scope test probe. 


2. Adjust the VERTICAL GAIN, HORIZONTAL GAIN, 
and SWEEP controls for the desired pattern. 


NOTE: If negative clipping ocurs, place the Atten switch in 
the X10 position. 
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TRANSMIT ENVELOPE PATTERNS 


SSB signal, voice input, correctly adjusted. 


SSB signal, voice input, slightly excessive speech gain, or 
insufficient amplifier loading. 


Pure CW carrier or perfect single tone input on SSB. May 
also occur on single tone SSB with excessive drive which 
results in amplifier ‘‘flat-topping.”” Note absence of fine 
ripple. 


SSB signal, single tone input, sideband suppression down 
approximately 40 dB; or CW signal with spurious radiation 
down approximately 40 dB. 


Same as 4 except down approximately 20 dB. In SSB, the 
poor suppression may be due to audio unbalance or 
improper RF phase shift. (Phasing system). 


Same as 4, down approximately 10 dB. 
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SSB signal, single tone input with carrier leakage. This 


pa wl aw a mano les HNC 


SSB signal, single tone input. Distortion in audio oscillator 


Ae eee Cn 


insufficient RF in balanced modulator. 


SSB signal, single tone input. Very little sideband 
suppression. Caused by defective modulator stage, audio | 

phase shift network, 90 degree RF phase shift component, (uth Int | 
partially shorted modulation transformer, secondary of | ; 
transformer that feeds audio phase shift network shorted to 
ground, crystal oscillating on two adjacent frequencies 
simultaneously, or both heterodyne oscillators on together. 


Normal double sideband, single tone input. 


SSB signal, single tone input with no sideband suppression. 
May be due to one modulator stage dead, modulation 
transformer open or shorted, defective bandpass filter. 


il 


HIII° 


i 


(ly 
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Normal SSB signal, 2-tone input, tones properly adjusted for 
equal amplitude. 


SSB with carrier, single tone input. Incorrect value of carrier . 
or modulation. Excessively rounded tops would indicate too \ \ / i | ly 
much carrier. I i i 
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Plate modulated AM, or double sideband with carrier 
inserted, single tone input. Nearly 100% modulated. 
Excellent waveform. 


way 


Double sideband with carrier inserted (low level AM), single 
tone input. Too much carrier inserted. Note that the positive 
peaks flatten before a fine base line is obtained. Peak il i | 
flattening may also be caused by insufficient antenna I \ il Hl il | 
loading, insufficient interstage loading, an overdriven linear 

amplifier, poor dynamic power supply regulation, etc. 


Double sideband with carrier inserted (low level AM), single 
tone input. Insufficient carrier insertion or excessive audio, 
resulting in high distortion (overmodulation). Also called 
Double Sideband Reduced Carrier (DSRC). 


Low or high level AM with strong parasitics appearing on 
modulation peaks. Very fine, ‘“grassy’’ appearance on peaks 
would indicate parasitics in the UHF range. 


Ht 


SSB, 2-tone input, or double sideband, single tone input. 
Carrier leakage in either causes uneven height of successive 
half cycles of modulation envelope. 


Low or high level AM, single tone input. Severe distortion in 
modulator system, or AF tone generator, RF feedback to 
audio system, or RF feedback to previous low level stage. 


(noi 


else aa 


Nonlinearity in modulated RF stage, single tone input, due 
to insufficient excitation of a plate-modulated stage, | \ i | i | 
overdrive to a grid-modulated stage, or insufficient antenna | | | | 

loading of a grid-modulated stage. 


Plate-modulated AM, single tone input. Overdriven 
modulator incapable of 100% modulation. May also result 
from deliberately clipped audio not properly filtered. 


Plate-modulated AM, single tone input. Modulator output 
more than ample. Modulation in excess of 100% in both 
directions. 


TRAPEZOID PATTERNS 


@) 


Gr eect Good linearity. Desirable pattern. 100% ZZ 


Modulation less than 100%. No distortion. im 


(eeegereareerry] HRN, 


Nonlinear. Indicates overdrive, insufficient antenna loading, 
grid current curvature, or regeneration. 


Nonlinear. tn linear operation this also _ indicates 
regeneration or excessive grid bias. 


Parasitics occurring on modulation peaks. 


Grid modulation with improper neutralization and reactive 


load. 


Unmodulated carrier. Can be caused by: 


No signa! at horizontal deflection plates. 

Tone test oscillator inoperative. 

Gain contro! turned off on transmitter or oscilloscope. 
Audio failure in transmitter. 


2 
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RTTY CROSS PATTERNS 


@) 


Et 


‘Mark only. The relative narrowness of the ellipse provides 
good indication of the channel separation capability in the 
terminal unit. 


Space only. The relative narrowness of the ellipse provides 
good indication of the channel separation capability in the 
terminal unit. 


Fe 


©) 


RTTY signal, proper shift, correctly tuned in. 


®) 


Incorrect shift, space tuned in, or selective fading. 


@) 


Incorrect shift, mark tuned in, or selective fading. 


@) 


“Straddle’’ tuning of incorrect shift. 


Ge gheatHxirT® 


CW PATTERNS 


Good CW pattern, properly shaped keying, string of dots. 
Pattern can be synchronized using automatic keyer or bug. 


CW pattern showing effect of receiver AVC action or poor 
power supply regulation in the transmitter. 


cH patent keys, sill 


CW pattern, severe key clicks. 


+H 


pattern with unequal mark and space outputs, or RTTY 
receiver pattern with signal not properly centered in IF 
bandpass, or bandpass too narrow. 


CW pattern with considerable backwave, RTTY transmitter | 
B-3- 


CW pam, sin of dot ining poor const AHI 
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IN CASE OF DIFFICULTY 


This section of the Manual is divided into three parts. The 
first part, titled ‘““General Troubleshooting Information,” 
describes what to do about difficulties that may occur right 
after the kit is assembled. 


The second part, titled “Finding the Area of Trouble,” 
describes a method for locating trouble in the differential 
amplifiers. 


The third part, a “Troubleshooting Chart,” is provided to 
help you if the general information does not clear up the 
problem, or if difficulties occur after the instrument has 
been in operation for some time. This chart lists a number 
of possible difficulties that could arise, and several possible 
causes. 


Before you start any troubleshooting procedure, try to 
narrow the problem down to a specific area by trying the 
various functions of the Monitor. 


GENERAL TROUBLESHOOTING INFORMATION 


The following paragraphs deal with the types of difficulties 
that may show up right after a kit is assembled. These 
difficulties are most likely to be caused by assembly errors 
or faulty soldering. These checks will help you locate any 
error of this type that might have been made. 


HEATHEIT"* 


Recheck the wiring. Trace each lead in colored pencil 
on the Pictorial as it is checked. It is frequently 
helpful to have a friend check your work. Someone 
who is not familiar with the unit may notice 
something consistently overlooked by the kit builder. 


About 90% of the kits that are returned for repair do 
not function properly due to poor connections and 
soldering. Therefore, you can eliminate many troubles 
by reheating all questionable connections to make sure 
that they are soldered as described in the ‘’Kit Builders 
Guide.” 


Check to be sure that all transistors are in their proper 
locations. Make sure each transistor lead is connected 
to the proper point. 


Check the values of the parts. Be sure that the proper 
part has been wired into the circuit as shown in the 
pictorial diagrams and called out in the wiring 
instructions. 


Check for bits of solder, wire ends, or other foreign 
matter which may be lodged in the wiring. Check for 
solder bridges between circuit board foils. Compare 
your foil pattern against the “X-Ray Views’’ on Pages 
99 and 100. 
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FINDING THE AREA OF TROUBLE 


If a voltmeter is available, check the voltage readings against 
those shown on the Schematic diagram. NOTE: All voltage 
readings were taken with a high impedance input voltmeter. 
Voltages may vary as much as 20%. Also study the ‘Circuit 
Description” and “Block Diagram” so you will be better 
able to analyze and locate the trouble. 


Because most of the circuits are DC coupled, it is almost 
impossible to list troubles in a “cause and effect” type of 
chart. For example, a saturated transistor on one side of a 
differential amplifier may appear as a trouble on the other 
side. However, a “Troubleshooting Chart’’ is provided to 
help you isolate the problem to a particular area of the 
Monitor. 


Since the Position controls are at the front of the 
differential amplifiers and affect each succeeding stage, they 
serve as troubleshooting aids. When you are troubleshooting 
the vertical amplifier, for instance, first check the associated 
power supply voltages. Then check transistors Q104 and 
Q106. These voltages should vary as the Vertical Position 
control is turned. If these voltages change accordingly, the 
trouble may be in the CRT circuit. If the voltages do not 
change, the problem is either Qi104 or Q106 or the 
preceding stages. Move the voltmeter to the preceding stage 
(Q103 and Q105) and repeat the procedure until you locate 
the trouble. 


NOTE: tn an extreme case where you are unable to resolve a 
difficulty, refer to the ‘Customer Service’ information 
inside the rear cover of the Manual. Your Warranty is 
located inside the front cover. 


Troubleshooting Chart 


|} CONDITION POSSIBLE CAUSE 


Resistance from lug 1 of CRT 
to ground less than 3 MQ. 


Resistance from junction of R148, 
R149, R151, and R152 to ground 
less than 100 kQ. 


Resistance from emitter {E) of 
Q122 to ground less than 150 2. 


Resistance from collector (C) of 
Q122 to ground less than 450 Q. 


Diodes D105 or D106. 

Capacitors C121 or C123. 

Power transformer, 

Focus or Intensity controls incorrectly wired. 
Resistors R14 or R16. 


Diodes D104, D111, D112, or D113. 
Zener diodes ZD101 or ZD102. 
Transistors Q104, Q106, 0114, 
Q118, or Q121. 

Capacitors C124 or C128. 
Capacitors C19, C21, C201, or 
C202. 


Transistors 0102, Q109, Q112, 
Q113, or Q116. 
Capacitor C15. 


Diodes D107 or D108. 
Zener diode ZD103. 
Transistor 0122. 
Capacitors C126 or C127. 


Page 87 
Gage atHxKire 


; CONDITION POSSIBLE CAUSE 


indicator lamps and CRT filament : Fuse, 

do not light. | j Incorrectly wired fusehoider or 
transformer primary leads. 
On-Off switch on Intensity 
control. 


indicator lamps do not fight, : Resistor R13. 
but a spot or trace is seen : Indicator lamp terminal strip 
on CRT. incorrectly wired. 

Mode switch incorrectly wired. 


CRT filament and indicator lamps : No -1400 volt supply. 
light, but no trace or spot on : Incorrectly wired CRT socket. 
CRT screen. ; _ Capacitors C107, C108, C112, 
or C114. 
Incorrectly wired Position controls. 
Transistors Q102, Q103, Q105, 
Q116, Q117, or Q119. 
Mode switch. 


Unable to center spot or trace : Mode switch in wrong position. 

on CRT screen. ; Check items G3 through G6, above. 
RFC1, RFC2, RFC3, or RFC4. 
Capacitors C19, C21, C201, or 
C202. 


No horizontal trace deflection : Mode switch incorrectly wired 


{Mode switch in SSB position). or defective. 
Red, brown, or black shielded 


cables to Mode switch shorted 
or open, 

Range switch incorrectly wired. 
Sweep control incorrectly wired. 
Transistors Q109, 0111, Q112, 
Q113, or Q115. 

Diodes D103 or D104. 
Capacitor C108. 

No +9.0 or +180-volt power. 


No horizontal trace deflection : No signal at Horiz input jack. 
(Mode switch in Cross position.) . | White shielded cable open or 
shorted. 
Horiz input jack incorrectly 
wired. 
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CONDITION POSSIBLE CAUSE 


No vertical deflection (Mode : No signal at Vert input jack. 
switch in SSB position). : Low input level, Atten switch 
in X10 position. 
Vert input or Atten switch 
incorrectly wired. 
Blue shielded cable at Atten switch 
open or shorted. 
Yellow shielded cable at Vertical 
Gain control shorted. 
Diodes D101 or D102. 
Transistors Q101 through QO106. 
Vertical Gain control. 
Check items H3, H4, and 18, above. 


Poor focus of trace or spot ; Paper backing not removed from graticule. 
on CRT screen. .  Astig control incorrectly wired. 

CRT socket incorrectly wired. 

Focus control incorrectly wired. 

Resistors R14, R16, or R154. 

Low -1400 volts from power supply. 

CRT. 


Trace will not disappear when : Transistor Q114. 
Intensity control is turned : Capacitor C111. 
CCW. ‘ Resistors R125, R126, or R153. 


Audio signal waveforms distorted. | d Distorted audio input signal. 
input signal too strong, Atten 
switch in X1 position. 

Check items K3, K6, K7, K8, and 
K9, above. 


Poor synchronization. : Diode D201. 
Orange shielded cable. 
Transistors Q107 through Q111. 


RF waveforms distorted. : Distorted input signal. 
Diode D201. 
Coil L201. 
Capacitors C201 or C202. 
Redress leads around CRT (See 
Pictorials 9-2 and 9-3 on Page 52.) 

RF input frequency too high (above 

54 MHz). 
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CONDITION POSSIBLE CAUSE 


Unable to obtain trapezoid : Diodes D202 or D203. 
pattern on CRT (Mode switch : Transistor Q201. 

in Trap position. No spot, no : Zener diode ZD201. 
trace). . Capacitors C205 or C206. 


Spot will not clamp to right . Gray shielded cable open. 

side of screen (Trap position). i Transistors Q101 or Q201. 
Readjust-Horizontal Pos control. 
Mode switch incorrectly v, ‘red 
(brown wire). | 


Trapezoid pattern distorted 3 Exciter and linear amplifier 

or is only vertical trace. incorrectly connected to Monitor 
(see Figure 6-1 on Page 74). 
Diode D204. 
Violet shielded cable. 


Resistor R207. 


2. 

=. 

4. Capacitors C207 or C208. 

5. 

6. Recheck Q1 through O6, above. 


RF vertical display not high ; Atten switch and associated 
enough, or too high, for input capacitors incorrectly wired 
level. Display behaves or installed. (See Detail 10-1B 
erratically when Vertical Gain and Pictorial 10-2 on Page 55.) 
control is turned. 


SSB indicator lamp stays on P Diode D1. 
regardless of switch setting. 


Low -1400-volt supply. dhe Check items A1 through Ad. 


+180-volt supply too high or . Check items B1 through B5. 
too low. 


+9.0-volt supply too high or . Check items C1 and C2. 
too low. : Check items D1 through D4. 
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SPECIFICATIONS 


RF SAMPLING SECTION 


Pred UCn Cy eC OVELAGC irre ik gd ene Ermer ek ae ee 80 through 6 meters (3.5 - 54 MHz). 


SERS, ane.rn aaa A Poe et | aoa Ue i NRO 1/4” vertical deflection at 10 watts. 
3/4” vertical deflection at 100 watts. 


RF Power Limits 


Excitena Nout 50-7/5'02) me eee ee 10 to 300 watts. 
PART LEM An MU ta Oa 5) Nc) er 10 to 1000 watts. 
TaiserauiTol pie EfotSues ou Ms CEN ING as har Ices os cn. te wens Negligible. 


VERTICAL AMPLIFIER 


TPIS IDC S OCS aca corr cal oda eat ease 1 MQ shunted by 75 pF. 
Sensitivity Cat) sae ners 6s on ees oe iepegiete 60 millivolts/1/4” vertical deflection. 
/ NRHN EIKO Re ~ae By Coen Re eae coe oF ae le ao aa 2-position: 


X1: 1 volt rms maximum, 
X2: 10 volts rms maximum. 


ErecuencVaReSDONSCmi ss <6ien asics Saber ok med cm tues Bates 10 Hz to 50 kHz typical. 


HORIZONTAL AMPLIFIER 


inputelmpedance’y Spa@ vitae treweo-es if es eee? 1 M&Q2. 
SorisitIViCV a cn eee a ee be ee ee aes Sees 60 millivolts rms/1/4” horizontal deflection. 
Erequency Response. .e-as- t-te ener» Briy = 10 Hz to 3 MHz typical. 
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SWEEP GENERATOR 


Frequency Range 


a\) ou arte” ae, ees (a Menermen welt tel) 16) ne. 16 Eom ks: Bele. nonease 


GENERAL 


Dimensions (overall) 


Net Weight 


oP 5.8" veg. a.) We) ater \s)yvensal le,8 oMoMuwga es im ksi ‘ee tt mics ie ice 


an he Leu! sl ce. mee (ec et aia ele Fie) maf eu Ts)" el Kar ues' 


O") Sy, ce) ele tog (a 3) eS teh. en se) eyo es (eae elt fe thre 


oe 56) se) cia) get tél) wwe ne ele ol pio gt was) Lie). e a) mea 


Recurrent, automatic sync. 


10 Hz to 10 kHz in three ranges. 


3RP1/A; flat face; green, medium-persistence phosphor. 
1/4-inch squares; 6 x 8 (1.5” x 2” viewing area). 
Solid-state rectifiers, regulated amplifier supplies. 
110-130 or 220-260 VAC, 50/60 Hz, 35 watts. 


Intensity - Off/On. 

Mode - SSB, Trap, Cross. 
Focus. 

Vertical Gain. 

Vertical Position. 

Horizontal Gain. 

Horizontal Position. 

Sweep - variable. 

Range - 100 Hz, 1 kHz, 10 kHz. 


Astigmatism. 
Vertical Attenuator - X1, X10. 


Antenna - 2 coaxial. 
Exciter - 2 phono. 

Vertical Input - 1 phono. 
Horizontal Input - 1 phono. 


7-1/4" high x 10-1/4”" wide x 15-1/4”" deep 
(18.4 cm x 26 cm x 38.7 cm). 


12 Ibs. (4.48 kg). 


The Heath Company reserves the right to discontinue 
products and to change specifications at any time without 
incurring any obligation to incorporate new features in 


products previously sold. 


CIRCUIT DESCRIPTION 


Refer to the Schematic diagram (fold-out from Page 103) 
and the Block Diagram (fold-out from Page 92) while 
reading this Circuit Description. 


To help you locate specific parts in the Station Monitor or 
on the Schematic, the resistors, capacitors, transistors, and 
diodes are numbered in the following groups. 


1-99 Parts mounted on the chassis. 

100-199 Parts mounted on the main circuit 
board. 

200-299 Parts mounted on the demodulator 


circuit board. 


VERTICAL AMPLIFIER 


A signal applied to the Vert input jack is coupled through 
the frequency-compensated attenuator network. Capacitor 
C12 blocks any DC from the attenuator circuits. From the 
attenuator circuit, a portion of the input signal is coupled 
through resistor R107 and capacitor C101 to the gate of 
transistor Q101. Resistor R107 protects Q101 from being 
damaged in case a high potential is applied to the input jack 
while vertical Atten switch SW3 is in the X1 position. 
Diodes D101 and D102 are transistors connected to provide 
a zener action. These diodes limit the input signal to 
approximately +9 volts, which further protect 0101 from 
excess gate voltage. Capacitor C101 improves high frequency 
response by forming a high frequency path around R107. 


Transistor Q101 is a field effect transistor (FET) connected 
as a source follower. This type of transistor provides the 
high impedance input necessary to prevent loading of the 
signal source. 


The signal is AC-coupled through capacitor C107 and 
applied across Vertical Gain contro! RQ. A portion of this 
signal is directly applied to the gate of source follower 
Q102. Since the following stages are DC coupled, capacitor 
C107 DC-isolates Q101 from 0102. This prevents any trace 
shift due to varying signal levels. 


HEBATHEIT" 


The output from source follower transistor Q102 is 
amplified by transistor Q103. A portion of the signal applied 
to the base of Q103 appears at its emitter. Because 
transistors Q103 and Q105 have a common emitter 
resistance, the signal present at the Q103 emitter is 
effectively coupled to the emitter of Q105. 


Transistor Q105 functions as a common base amplifier 
whose base is held constant by Vertical Pos control R7. This 
control positions the trace by applying a DC voltage to the 
base of transistor Q105, causing a DC unbalance in the 
vertical amplifier. When the collector output voltage of 
Q1i03 decreases, its emitter voltage will increase. An 
increased emitter voltage at Q105 reduces its forward bias 
and increases its collector output voltage. The signal at the 
collector of transistor Q105 reduces its forward bias and 
increases its collector output voltage. The signal at the 
collector of transistor Q105 is 180 degrees out of phase with 
the signal at the collector of Q103, forming a “‘push-pull”’ 
type of amplifier required to drive the CRT deflection 
plates. Capacitor C113 is an emitter bypass capacitor to 
boost the gain at high frequencies. Emitter resistors R131 
and R132, with Vert Bal control R128, establish the DC gain 
of the vertical amplifier. 


Output amplifiers Q104 and Q106 again amplify the 
differential signal and drive the vertical plates of the CRT. 


SWEEP GENERATOR 


Capacitor C203 couples a portion of the vertical input audio 
signal to the base of transistor Q107 through resistor R202 
and diode D201, a shaping network. Diode D201 also 
demodulates any AM or SSB RF signal applied to the RF 
sampling circuit. 


The preshaped sync signal is applied to a Schmitt trigger 
circuit, Q107 and 0108, a regenerative bistable circuit which 
produces a rectangular pulse output each time it is triggered 
and reset. of 
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Transistors Q111 and Q112 form an astable multivibrator. 
When transistor Q112 is conducting and Q111 is cut off, one 
or more of the timing capacitors (C15 through C17) are 
charged through transistor Q112. As the voltage at the 
emitter of Q112 approaches the voltage at the base, as a 
result of charging the capacitor, Q112 will cut off and drive 
Q111 into conduction. The charged timing capacitor will 
now discharge through the constant current source circuit of 
Q113. The setting of Sweep control R12 determines the 
current flowing through 0113, which, in turn, determines 
the discharge current (and discharge time) of the timing 
capacitor. As the timing capacitor discharges, a 
positive-going ramp voltage (sawtooth) is generated and 
coupled to the horizontal amplifier. The frequency of the 
horizontal sweep is determined by the particular timing 
capacitor selected by Range switch SW4 and the discharge 
current. 


Since transistors Q109 and Q111 have a common emitter 
resistor (R117), a signal applied to the base of Q109 is 
emitter coupled to transistor Q111. Thus, the pulse output 
(sync signal) of the Schmitt trigger, 0108, is coupled to 
Q111. This causes Q111 to turn on and Q112 to cut off and 
start the sweep just prior to the time it would normally 
begin. 

When the signal at the emitter of Q109 goes positive, a 
positive pulse is coupled through capacitor C111 to the base 
of blanking amplifier 0114. 


A negative-going output pulse is coupled through capacitor 
C119 to the grid of the CRT. This pulse turns off the 
electron beam during retrace, preventing the retrace from 
appearing on the CRT. 


RF SAMPLING CIRCUIT 


Transmitted RF signals as high as 1000 watts (PEP) may be 
viewed on the Station Monitor when these signals are 
properly terminated in a 50 or 75 ohm transmission line or 
dummy load. The transmitting antenna feedline is coupled 
through the Antenna jacks on the rear panel of the Monitor. 
A portion of the RF signal is sampled from the feedline and 
coupled through capacitor C1 to RF attenuator switch SW1, 
which can be reduced in 11 step intervals. Capacitors C2 
through C11 are connected in series in descending value on 
the switch. Attenuator switch SW1 has no stepping detent, 
and is mechanically coupled to Vertical Gain control R9. 


From the RF attenuator switch, the RF signal is coupled to 
toroid coil L201, a bifilar-wound coil on a toroid core. It is 
connected as an unbalanced-to-balanced balun. The balanced 
output of coil L201 couples the RF signal through DC 
blocking capacitors C201 and C202 to the vertical deflection 
plates of the CRT. Resistor R201 broadens the frequency 
response of the balun. 


RF chokes RFC1 through RFC4 offer high impedance to 
the RF signals on the vertical deflection lines to prevent the 
RF sample signals from affecting the vertical deflection 
amplifier circuits of 0104 and Q106. 


HORIZONTAL DEFLECTION 


Mode switch SW2 has three positions which determine the 
type of signal that will be used for horizontal deflection in 
the CRT. When the Mode switch is in the SSB position, the 
sawtooth signal from the sweep generator is coupled from 
the collector of transistor Q113 to the gate of transistor 
Q115. The operation of the horizontal amplifier is identical 
to that of the vertical amplifier. The positive-going sawtooth 
voltage is amplified and applied to the horizontal deflection 
plates of the CRT. This increasing voltage causes the 
electron beam to sweep across the face of the CRT, 
producing a visible trace. 


When Mode switch SW2 is in the Trap position, a signal from 
the Exciter input jack is rectified by RF demodulator diode 
D204. This rectified RF voltage is coupled through capacitor 
C208 to the gate of transistor Q115. When a modulated RF 
signal is applied directly to the vertical deflection plates of 
the CRT and the modulating audio signal is applied to the 
horizontal deflection plates, a trapezoidal pattern is 
presented on the screen of the CRT. Resistors R2 and R206 
form an RF voltage divider network so the voltage limitation 
of diode D204 is not exceeded. RF filtering is accomplished 
through resistor R207 and capacitor C207. 


In the Cross mode of operation, any appropriate signal 
applied to the Horiz input jack is coupled through capacitor 
C18 and the contacts of Mode switch SW2 to the gate of 
transistor Q115. 
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CLAMPER CIRCUIT 


in the Trap mode of operation, when no RF signal is present 
at the Monitor input jacks, the trace is reduced to a small 
spot. Since the small spot could burn a hole in the CRT 
phosphor coating, a clamp voltage is generated to prevent 
this. A supply voltage, coupled to transistor Q201, causes 
Q201 to conduct. Resistor R112, in the base bias network 
to transistor 0119, also becomes the drain load for 
transistor 0201, causing it to conduct. Since Q201 is in 
parallel with the Horizontal Pos control, the base bias on 
Q119 is reduced. This unbalances the horizontal amplifier 
transistors, thus moving the spot off the right side of the 
CRT screen. 


When an RF signal is applied to the Antenna jacks, a small 
portion of the signal is coupled through capacitor C204 
from voltage divider network R1 and R203 to the negative 
voltage doubler circuit consisting of diodes D202 and D203 
to produce a negative bias. This negative DC voltage is 
applied to the gate of Q201, causing the transistor to stop 
conducting which, in turn, causes the drain voltage and the 
base bias of Q119 to return to normal. This causes the trace 
to return to the center of the CRT screen. 


Capacitor C205 and resistor R204 form the filter network. 
Capacitor C206 is a timing capacitor which holds a slight 
charge to keep transistor Q201 cut off. This causes a slight 
time delay to momentarily hold the spot on the screen. 
Thus, the display remains visible and is kept from jumping 
to the edge of the display area during normal voice 
modulation. The gate of the transistor is protected by the 
zener action of diode ZD201. 


With the Mode switch in the Trap position, the gate of 
transistor Q102 is shorted to chassis ground. Shorting this 
gate avoids any “blooming” of the spot when the spot is 
clamped to the right of the display area. 
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POWER SUPPLY 


Line voltage is connected through the slow-blow fuse and 
On-Off switch SW5 (on the [Intensity control) to the primary 
windings of the power transformer. The dual-primary 
windings may be connected in parallel for 120-volt 
operation or in series for 240-volt operation. 


A high voltage secondary winding of the power transformer 
is connected to the voltage doubler circuit consisting of 
diodes D105 and D106 and capacitors C122 and C123. 
Capacitor C121 filters this negative high voltage which is fed 
through resistor R154 to the grid of the CRT. The intensity 
and focusing voltages are also supplied to the CRT from the 
voltage divider network consisting of resistors R14 through 
R17. A separate 6.3-volt winding supplies the CRT filament 
voltage. 


A low voltage secondary winding is connected to the voltage 
doubler circuit consisting of diodes D107 and D108 and 
capacitors C129 and C131. Zener diode ZD103 and resistor 
R157 maintain a constant voltage to the base of pass 
transistor Q122. The output voltage is regulated at +9.0 
volts DC by series pass transistor Q122 and zener diode 
ZD103. Capacitors C126 and C127 filter the rectified 
voltage and capacitor C125 prevents the pass transistor from 
oscillating in case of load loss. 


Another secondary winding is connected to a full-wave 
bridge rectifier consisting of diodes D109 through D113. 
Capacitors C128 and C124 filter the rectified voltage. Zener 
diodes ZD101 and ZD102, and resistors R155 and R156, 
provide a regulated +180 volts DC output. 


CHASSIS PHOTOGRAPHS 
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CIRCUIT BOARD X-RAY VIEWS 


NOTE: To find the PART NUMBER of a component for the purpose of ordering a 
replacement part: 


A. Find the circuit component number (R5, C3, etc.) on the “X-Ray View” or 
“Chassis Photograph.” 


B. Locate this same number in the “Circuit Component Number” column of the 
“Parts List’’ in the front of this Manual. 


C. Adjacent to the circuit component number, you will find the PART 
NUMBER and DESCRIPTION which must be supplied when you order a 
replacement part. 
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DEMODULATOR CIRCUIT BOARD 
(SHOWN FROM COMPONENT SIDE) 
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MAIN CIRCUIT BOARD. 
(SHOWN FROM COMPONENT SIDE) 


CIRCUIT BOARD | 
VOLTAGE CHARTS 


NOTES: 
i We Voltages taken from the point indicated to chassis ground with a high 


impedance input voltmeter. 


22. Voltage readings may vary 20%. 
$}) Refer to the Schematic Diagram Notes for settings of switches and controls, 
and for voltage symbols. 


4. *This voltage may vary from 0 to —9 VDC (maximum), depending on the level 
of RF at the antenna input jacks. 
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DEMODULATOR CIRCUIT BOARD 
(SHOWN FROM COMPONENT SIDE) 
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MAIN CIRCUIT BOARD 
(SHOWN FROM COMPONENT SIDE) 
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TRANSISTOR IDENTIFICATION CHART 


MAY BE 


HEAT 
EACH REPLACED IDENTIFICATION 


PART NO. 


Q103,Q105, 
Q117,Q119 417-91 2N5232A 
Q12e2 417-94 2N3416 
0109, Q111, : 
112,113) 417-201 X29A829 
Ct Loe 
c Qll4 417-294 MPSA42 


D101, D102, 


D103, D104 : 
417- P 
P70 haley, 17-801 MPSA20 


Q108 


Q101, Q102, aT kec ee 
20115, 01163 417-169 wae 


a7 -29) 2N5458 


Q104, Q106, 
Q118,Q121 417-834 MPSU1O 


COMPONENT 


GE-FET-1 [332 ] 


Replaces $K3112 


N CHANNEL SILICON FET SMALL SIGNAL ACFLICATIONS 


GATE CURRENT 10 MA 
DRAIN GATE VOLTAGE 25V 
ZERO GATE VOLTAGE 

DRAIN CURRENT 2 to 20 MA* 
POWER DISSIPATION 

@25°C FREE-AIR 200 MW 
COMMON SOURCE TO0-92 
FORWARD TRANSFER 

ADMITTANCE 6500 MAX. MMHOS 


*Pulse Test: U.S.A. 
Pulse Width = 100 MSEC, Duty Cycle = 10% 


CUSTOMER SERVICE 


REPLACEMENT PARTS 


Please provide complete information when you request re- 
placements from either the factory or Heath Electronic Cen- 
ters. Be certain to include the HEATH part number exactly as it 
appears in the parts list. 


Replacement parts are maintained specifically to repair Heath 
products. Parts sales for other reasons will be declined. 


ORDERING FROM THE FACTORY 


Print all of the information requested on the parts order form 
furnished with this product and mail it to Heath. For telephone 
orders (parts only) dial 616 982-3571. If you are unable to 
locate an order form, write us a letter or card including: 


® Heath part number. 

@ Model number. 

@ Date of purchase. 

@ Location purchased or invoice number. 

¢ Nature of the defect. 

® Your payment or authorization for COD shipment of parts 
not covered by warranty. 

Mail letters to: | Heath Company 

Benton Harbor 

MI 49022 

Attn: Parts Replacement 


Retain original parts until you receive replacements. 
Parts that should be returned to the factory will be listed 
on your packing slip. 


OBTAINING REPLACEMENTS FROM 
HEATH ELECTRONIC CENTERS 


For your convenience, “over the counter” replacement parts 
are available from the Heath Electronic Centers listed in your 
catalog. Be sure to bring in the original part and purchase 
invoice when you request a warranty replacement from a 
Heath Electronic Center. 


TECHNICAL CONSULTATION 


Need help with your kit? — Self-Service? — Construction? — 
Operation? — Call or write for assistance. you'll find our Tech- 
nical Consultants eager to help with just about any technical 
problem except “customizing” for unique applications. 


The effectiveness of our consultation service depends on the 
information you furnish. Be sure to tell us: 


@ The Model number and Series number from the blue and 
white label. 

© The date of purchase. 

e An exact description of the difficulty. 

e Everything you have done in attempting to correct the prob- 
lem. 


Also include switch positions, connections to other units, 
operating procedures, voltage readings, and any other infor- 
mation you think might be helpful. 


Please do not send parts for testing, unless this is specifi- 
cally requested by our Consultants. 


Hints: Telephone traffic is lightest at midweek — please be 
sure your Manual and notes are on hand when you call. 


Heathkit Electronic Center facilities are also available for tele- 
phone or “walk-in” personal assistance. 


REPAIR SERVICE 


Service facilities are available, if they are needed, to repair 
your completed kit. (Kits that have been modified, soldered 
with paste flux or acid core solder, cannot be accepted for 
repair.) 


If it is convenient, personally deliver your kit to a Heathkit 
Electronic Center. For warranty parts replacement, sup- 
ply a copy of the invoice or sales slip. 


If you prefer to ship your kit to the factory, attach a letter 
containing the following information directly to the unit: 


e Your name and address. 

@ Date of purchase and invoice number. 

© Copies of all correspondence relevant to the service of the 
kit. 

e A brief description of the difficulty. 

© Authorization to return your kit COD for the service and 
shipping charges. (This will reduce the possibility of delay.) 


Check the equipment to see that all screws and parts are 
secured. (Do not include any wooden cabinets or color televi- 
sion picture tubes, as these are easily damaged in shipment. 
Do not include the kit Manual.) Place the equipment in a strong 
carton with at least THREE INCHES of resilient packing mate- 
rial (shredded paper, excelsior, etc.) on all sides. Use addi- 
tional packing material where there are protrusions (control 
sticks, large knobs, etc.). If the unit weighs over 15 Ibs., place 
this carton in another one with 3/4” of packing material bet- 
ween the two. 


Seal the carton with reinforced gummed tape, tie it with a 
strong cord, and mark it “Fragile” on_at least two sides. Re- 
member, the carrier will not accept liability for shipping dam- 
age if the unit is insufficiently packed. Ship by prepaid express, 
United Parcel Service, or insured Parcel Post to: 


Heath Company 
Service Department 
Benton Harbor, Michigan 49022 
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Ge gHEATHEIT® 


PAPER INSULATION 


Detail 9-1A 
CRT INSTALLATION 


Refer to Pictorial 9-1 (fold-out from this page) for the 
following steps. 


(_ ) Refer to Detail 9-1A and remove the paper backing 
from the small rectangle of paper insulator. Press this 
insulator 1/2” in from edge of the wide opening and 
squarely across the seam of the CRT shield as shown. 


WARNING: Handle the CRT very carefully. Because of its 
high vacuum, do not strike, scratch, or subject the CRT to 
more than moderate pressure at any time. A fracture of the 
glass could result in an implosion of considerable violence 
capable of causing personal injury. 


( 4 Carefully unpack the CRT. 


( AV Place the CRT face down on a cloth pad and slide the 
CRT shield in place around the CRT. 


( A Align the CRT socket keyway with the CRT key and 
carefully but firmly press the socket in place on the 
base of the CRT. 


MQ, 


if Cut both leads of a 1 
(brown-black-green) resistor to 1/2”. 


1/2-watt 
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Refer to Detail 9-1B to identify the CRT socket lug numbers 
and for the next two steps. 


(A R19. Mount the prepared 1 MQ resistor between CRT 
socket lugs 1 (NS) and 2 (NS). 


(.) Cut the leads of another 1 1/2-watt 


(brown-black-green) resistor to 3/4”. 


MQ, 


(/) R18. Mount the prepared resistor between CRT socket 
lugs 3 (S-1) and 5 (NS). 


(_ Refer to the Pictorial and press the CRT into its 
opening in the bezel. Position the socket locating key 
at the 8 o'clock position as viewed from the rear. 


(/) Slide the CRT shield forward over the outer portion of 
the bezel; then center the shield seam and the paper 
insulator directly above switch SW2. 


(,“) Cut the cushion strip into two equal lengths. 


CRT 
CLAMP 


Detail 9-1C 


( ) Refer to Detail 9-1C and place a length of cushion 
strip onto each of the CRT clamps as shown. 


(. ) Install the two CRT clamps on the spacers at DC and 
DD and around the neck of the CRT. Loosely secure 
the clamps with 6-32 x 5/16” hardware as shown. 


(~) Push the CRT forward as far as it will go to be sure the 
face of the CRT touches the back side of the green 
graticule 


(7) Position the spacers at DC and DD so the CRT clamps 
do not touch the glass portion of the tube. Tighten the 
side panel hardware on spacers DD and DC. 


Remove the paper backing from the ‘’Danger”’ label. 
Press this label in place on the top of the CRT shield 
as shown in the Pictorial. 
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GegHEaATHKIT® 


CHASSIS AND CABINET 


CHASSIS ASSEMBLY NOTES 


When you assemble chassis components, be sure to read each 
step carefully, all the way through, before you perform the 
operation. 


When you prepare transformer leads and hookup wires, cut 
each wire to the indicated length; then remove 1/4’ of 
insulation from each end. When you prepare a stranded wire, 
if it is not pretinned, tightly twist each wire end and apply a 
small amount of solder to hold the strands together. 


When you solder connections where several leads are joined, 
be sure all of the leads are adequately soldered. It is easy to 
leave a wire unsoldered when it is under several others. 


BORKGOODsS OCOER 
CONNECTIONS, YOU MUST 


KEEP THE SOLDERING _ 
IRON TIP CLEAN. --@ 
WgPE IT OFTEN gic SE 
WITH A DAMP Seca 
SPONGE OR CLOTH. ~~ 


CHASSI#? 
¢ 
Refer to Pictorial 3-1 for the following steps. 


(V4 Refer to Detail 3-1A and cut each of the power 
transformer leads as follows: 


Yellow — 3-1/2” 
Black — 2-1/2” 
Black-green — 2-1/2” 
Black-red — 2-1/2” 
Black-yellow — 2-1/2” 


Green — do not cut 

Both red — do not cut 
Green-yellow — do not cut 
Both brown — 9” 

Blue — 6-1/2” 


NOTE: Save the cutoff transformer leads; some of them will 
be used later. 


(“) Turn the power transformer top-side-down on your 
work area. Then lower the chassis onto the 
transformer so the blue, red, green, and green-yellow 
leads pass upward through chassis hole B. Pass the 
black, black-red, black-green, black-yellow, 2 brown, 
and yellow leads through hole A. 


(.¥ T1: Refer to Detail 3-1B and secure the transformer to 
the chassis with 8-32 x 3/8” hardware at C, D, E, and F 
as shown. 


| @D 6 8-32 NUT 
sed Gi #8 LOCKWASHER 


eye e SH pe 
SCREW 


Detail 3-1B 


(4 Refer to Detail 3-1C and mount the fuseholder at F1 
on the chassis with 6-32 x 5/16” hardware. 


NOTE: In the following step, fuse F1 will be installed in the 
fuseholder. If your kit will be wired for 110-130 VAC, use 
the fuse furnished with the kit; if it will be wired for 
220-240 VAC, a 1/4-ampere, 3AG, slow-blow fuse must be 
purchased. 


4 
(7) F1: Press the 1/2-ampere slow-blow fuse into fuse- 
holder F1 (use a 1/4-ampere slow-blow fuse for the 
higher line voltage). 


G=3i2ex SG" 
SCREW 


#6 LOCKWASHER 


4 1(2-AMPERE 
SLOW-BLOW FUSE 

(1/4 -AMPERE 

1F FOR 240VAC) 
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GaeghratrHEire 
SIDE q 
BRACKET 
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6-32 x 5/16” 


SCREW 
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Refer to Pictorial 2-8 for the following steps. 


NOTE: When hardware is called for in a step, only the screw 
size will be given. For instance, if “6-32 x 3/8” hardware is 
called for, it means that a 6-32 x 3/8” screw, one or more 
#6 lockwashers, and a 6-32 nut should be used for each 
mounting hole. Refer to the illustrations for the proper 
number of lockwashers to use. Use the plastic nut starter to 
hold and start 6-32 and 4-40 nuts on screws. 
(.-) Position the main circuit board as shown. Then mount 
the side bracket (#204-2017) on the indicated side of 
the board with 6-32 x 5/16” hardware. Place a #6 
solder lug under the screw head at CA and position it 
as shown. Tighten the nuts finger tight. 


(* ‘Similarly, mount the center bracket on the other side 
of the circuit board. Use 6-32 x 5/16’’ hardware. 
Tighten the nuts finger tight. 


(J Refer to Detail 2-8A, and pass the pointed end of a 
cable tie downward through hole CC (between 
capacitors C124 and C128), across the underside of 
the main circuit board, and upward through hole CB. 
Pull the pointed end of the tie through the loop on the 
opposite end and pull the tie tightly around capacitor 
C128. Cut off the excess tie length. 


(_ 4 In the same manner, pass a cable tie downward through 
hole CD, upward through hole CC, and tighten it 
securely around capacitor C124. Cut off the excess tie 


length. 


MAIN 
CIRCUIT BOARD 
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Sp 6-32x 5/16" 
: SCREW 


RED #6 solver Luc 


BRACKET 


CENTER | 
(#204-2008) 


Circuit Board Checkout 


Carefully inspect the circuit board for the following 
conditions. 


(_ ) Unsoldered connections. 

(_) “Cold’’ solder connections. 

(_) Solder bridges between foil patterns. 

(_ ) Protruding leads which could touch together. 
(_ ) Transistors for proper type and installation. 


(_) Electrolytic capacitors for the correct position of the 
positive (+) end. 


(_ ) Diodes for the correct position of the banded end. 


Set the main circuit board aside temporarily. 
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Gi A 


VERTICAL GAIN, R9: Varies the 
input to the vertical amplifier 
during receiver monitoring. In 


VERTICAL POS, R7: Adjusts the 


top-to-bottom trace positioning on 
the screen. 


BLK WIRE 


Me BLK SHORTING 
WIRE PLUG 


PICTORIAL 12-2 


FOCUS, R15: Adjust for a clear, 
sharp trace. May slightly interact 
with the INTENSITY control. 


transmit monitoring, the vertical 
height may also be varied in small 
steps. 


SWEEP, R12: Adjusts the sweep 
generator frequency to the proper 
sweep rate for the desired display 
pattern. 


yf HORIPONTAL GAIN 


HORIZONTAL POS 


VERTICAL] GAIN 
Ss SWEEP 


VERTICAL POS 3 


HORIZONTAL GAIN, R8: Varies 
the input to the _ horizontal 
amplifier. Adjust for the desired 
horizontal width. 


INTENSITY MODE 
a 's e 
fr“ HORIZONTAL POS, R6: Adjusts 
(/, \} the side-to-side trace positioning on 
A\ 1p 100Hz the screen. 
wy, 


PULL AC ON 


iC HEATHI|KIT SB-6149 


MODE, SW2: Determines the 
horizontal sweep source pattern: 
SSB (internal horizontal sweep), 
TRAP (RF trapezoid), or CROSS 
(RTTY cross pattern). In the TRAP 
position, the sweep dot deflects to 
off-screen with no RF input. 


9. RANGE, SW4: Selects the desired 
range of sweep frequencies. 


INTENSITY, R17: Pull this control 
for AC ON. Rotation of this 
control varies the brightness of the 
trace on the CRT. CAUTION: 
Excessive brightness for long 
periods could burn the CRT screen. 


RIB OR 


OUTSIDE OF 


: CHASSIS 
, Detail 12-1B ! 
Figure 2-1 ‘i PLACE THE LINE SQUEEZE THE TWO INSERT THE REAR 
CORD IN THE SLOT. SEGMENTS TOGETHER. HALF INTO THE 


REAR PANEL. 
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CRT WIRING 
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Refer to Pictorial 9-2 for the following steps. 
(, ) Connect the free lead of RFC2 to CRT socket lug 9 


{. ) Position the short 300 Q twin lead coming from the (S-2). 
demodulator circuit board in under all other wires and 


cables, and down onto the top of the chassis. Trace 
\ the twin-lead wire coming from hole D on the (<.) Twist together the two brown wires coming from 
ae demodulator circuit board. Connect the free end of grommet H in the chassis. Route them across the front 
this wire to CRT socket lug 10 (NS). Connect the of the chassis as shown and pass them under the wire 
other twin-lead wire to CRT socket lug 9 (NS). harness. 
(.) Cut two 1/2” lengths of sleeving. ( 4. Connect either brown wire to CRT socket lug 12 
(S-1). 
(j ) Place a 1/2’ length of sleeving on each free lead of 
RFC2 and RFC3. (- }, Connect the other brown wire to CRT socket lug 1 
(NS). 


({) Connect the free end of the RFC3 lead to lug 10 of 
the CRT socket (S-2). (S.) Connect the white-red wire to CRT socket lug 8 (S-1). 


GaeqgHearHxit: 


PAPER INSULATION 


Detail 9-1A 
CRT INSTALLATION 


Refer to Pictorial 9-1 (fold-out from this page) for the 
following steps. 


Refer to Detail 9-1A and remove the paper backing 
from the small rectangle of paper insulator. Press this 
insulator 1/2” in from edge of the wide opening and 
squarely across the seam of the CRT shield as shown. 


( ) 


WARNING: Handle the CRT very carefully. Because of its 
high vacuum, do not strike, scratch, or subject the CRT to 
more than moderate pressure at any time. A fracture of the 
glass could result in an implosion of considerable violence 
capable of causing personal injury. 


( A Carefully unpack the CRT. 


( 1h Place the CRT face down on acloth pad and slide the 
CRT shield in place around the CRT. 


( A Align the CRT socket keyway with the CRT key and 
carefully but firmly press the socket in place on the 
base of the CRT. 


(f\ Cut both leads of a 1 MQ, 1/2watt 
_ (brown-black-green) resistor to 1/2”. 


Detail 9-1B 
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Refer to Detail 9-1B to identify the CRT socket lug numbers 
and for the next two steps. 


( A) R19. Mount the prepared 1 MQ resistor between CRT 
socket lugs 1 (NS) and 2 (NS). 


(©) Cut the leads of another 1 
(brown-black-green) resistor to 3/4”. 


MQ, 1/2-watt 


(A R18. Mount the prepared resistor between CRT socket 
lugs 3 (S-1) and 5 (NS). 


Refer to the Pictorial and press the CRT into its 
opening in the bezel. Position the socket locating key 
at the 8 o'clock position as viewed from the rear. 


Slide the CRT shield forward over the outer portion of 


the bezel; then center the shield seam and the paper 
insulator directly above switch SW2. 


(4) Cut the cushion strip into two equal lengths. 


CRT 
CLAMP 


CUSHION 


Detail 9-1C 


Refer to Detail 9-1C and place a length of cushion 
strip onto each of the CRT clamps as shown. 


(- ) Install the two CRT clamps on the spacers at DC and 
DD and around the neck of the CRT. Loosely secure 
the clamps with 6-32 x 5/16” hardware as shown. 


(<’) Push the CRT forward as far as it will go to be sure the 
face of the CRT touches the back side of the green 
graticule 


(7) Position the spacers at DC and DD so the CRT clamps 
do not touch the glass portion of the tube. Tighten the 
side panel hardware on spacers DD and DC. 


A Remove the paper backing from the ‘‘Danger”’ label. 
Press this label in place on the top of the CRT shield 
as shown in the Pictorial. 
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SCHEMATIC OF THE 


HEATHKIT® 
SB-614 
STATION MONITOR 


NOTES: 


1. ALL RESISTORS ARE 1/2 WATT UNLESS OTHERWISE NOTED. 
RESISTANCE VALUES ARE IN OHMS (K=1000, M=1,000,000). 


2. CAPACITORS LESS THAN ONE (.01, ETC.) ARE IN uF. ALL OTHER 
CAPACITORS ARE IN pF UNLESS OTHERWISE NOTED. 


3. VOLTAGES WERE MEASURED WITH A HIGH IMPEDANCE INPUT 
VOLTMETER FROM THE POINT INDICATED TO CHASSIS GROUND. 
VOLTAGES MAY VARY +10%. 


4. THE FOLLOWING SYMBOLS INDICATE DC VOLTAGES MEASURED 
UNDER VARYING CONDITIONS; GENERALLY, MODE SWITCH IN 
CROSS POSITION, NO SIGNAL INPUT, SPOT CENTERED ON CRT: 


THIS SYMBOL INDICATES NORMAL DC VOLTAGE. 


THIS SYMBOL INDICATES VOLTAGES THAT VARY WITH 
SETTINGS OF BALANCE CONTROLS. 


THIS SYMBOL INDICATES VOLTAGES THAT VARY WITH 
SETTINGS OF POSITION CONTROLS. 


THIS SYMBOL INDICATES VOLTAGES MEASURED WITH 
MODE SWITCH IN TRAP POSITION, NO RF INPUT SIGNAL. 


THIS SYMBOL INDICATES VOLTAGES THAT VARY WITH 
SETTINGS OF SWEEP CONTROL AND RANGE SWITCH, 
MODE SWITCH IN SSB POSITION. 


eS she Cr Ose) 


Be THIS SYMBOL INDICATES A CIRCUIT BOARD GROUND. (REAR VIEW) 
6. THIS SYMBOL INDICATES A CHASSIS GROUND. 

is THIS SYMBOL INDICATES A CIRCUIT BOARD CONNECTION. 

3. aa THIS SYMBOL INDICATES THE CLOCKWISE ROTATION OF 


CONTROLS. 
9. LETTER-NUMBER DESIGNATIONS FOR RESISTORS, CAPACITORS, 
ETC., HAVE BEEN PLACED IN THE FOLLOWING GROUPS: 
1- 99 CHASSIS MOUNTED COMPONENTS. 
101 - 199 MAIN CIRCUIT BOARD COMPONENTS. 
20] - 299 DEMODULATOR CIRCUIT BOARD COMPONENTS. 


10.  % (Q201) THIS VOLTAGE MAY VARY FROM 0 TO -9VDC, 
DEPENDING ON THE THE RF LEVEL ON THE ANTENNA INPUT 


JACKS. 


